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AIRCO-DAVIS-BOURNONVILLE 
WELDING TORCH 


Former Price, $50.00 
Now 35.00 


A Torch as good as its name, and sold at a price: with- 
in the reach of every user of the oxyacetylene flame. 


Write for printed matter 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Welding and 
Cutting Apparatus and Supplies, Acetylene Generator, and Specially Designed 
Machines for Automatic Welding and Cutting—Nitrogen, Argon 
and other Airco Atmospheric Gas Products. 


Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants and Distributing Stations 
conveniently located throughout the country. 


“Airco Oxygen and Acetylene Service is Good Service” 


Pubiished Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Ill., Under 
the Act of March 3, 1879. 





y 
+ 
e 
a 
i 


on 


Ph ib ne me 


a OSE eR pao 


>=, 
oe 3 )~ 


LR EEOLEIE SD: # PES" BEE BI LL SIE EO TEST of 
‘ t= = —— 
pone o~ Re pig on 


oo cpwh cms 


re seamen 























Announcing 


REDUCTION IN PRICES 


on 


Oxweld and Eveready Apparatus 
for Welding and Cutting Metals 


EFFECTIVE JUNE FIRST, prices on 
Oxweld and Eveready Apparatus 


were substantially reduced. 


Every manufacturer or shop 
owner, user or prospective user of 
the oxy-acetylene process for weld- 
ing and cutting metals will find it 
to his advantage to inquire for in- 
formation concerning this price 


reduction. 

NEW YORK CHICAGO 
BOSTON ST. LOUIS 
PHILADELPHIA MILWAUKEE 
BALTIMORE MINNEAPOLIS 
NEWARK CINCINNATI 
BUFFALO INDIANAPOLIS 


BINGHAMPTON BIRMINGHAM 


We especially stress the fact 
that this reduction has been accom- 
plished without change in the 
superior design of Oxweld and 
Eveready Apparatus or the com- 
pleteness of Oxweld Service. 


Full information and any other 
service may be secured from our 
resident Sales and Service Engi- 


neers in the following cities: 


PITTSBURGH OMAHA 
DETROIT PORTLAND 
CLEVELAND SEATTLE 

NEW ORLEANS SALT LAKE CITY 
HOUSTON LOS ANGELES 
SAN FRANCISCO DENVER 

TULSA 


Consult Your Telephone Book 


OXWELD ACETYLENE COMPANY 
Carbide and Carbon Building 
30 East 42nd Street, New York 


WORLD’S LARGEST MAKERS OF OXY-ACETYLENE 
WELDING AND CUTTING APPARATUS 
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ADE MARK REGISTERED 


APPARATUS AND SUPPLIES 





1311 EAST 52 ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
Liss THIRD ST. 2920 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 


362 PEIRPONT AVE. 3030 HURON ST. 
SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


THE MODERN TORCH 
BEARERCARRIES A 
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Buyers Index 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus ana 


supplies. “Ghe advertising section includes the rincipal manufacturers 
‘pp 9g , Pp 
of the United States. 











ACETYLENE (Compressed in Cylinders) 


Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 

(niversal Oxygen Co. 
Prest-O-Lite Co. 


ACETYLENE GENERATORS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
United States Welding Co. 


ALUMINUM FILLER RODS 


Alr Reduction Sales Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Wm. Cramp & Sons 

Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Davis-Bournonviile Co 

The Imperia) Brass Mfg. Co 
Hauck Mfg. Co. 

Imperial Brass Co. 

Metals Welding Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 
United States Welding Co. 


ALUMINUM FLUX 


Alr Reduction Sales Co. 
Burdett “xygen Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 

Imperial Brass Co. 

Metals Welding Co. 

Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweid Acetylene Co. 
Superior Oxy-Acetylene Machine ‘0 
Torchweld uipment Co. 
United States Welding Co. 


ALUMINUM SOLDER 


Air Reduction Sales “o. 
Burdett Oxygen Co. 
Liberty Welding Co. 
Metals Welding Co. 


ANNEALING FURNACES 


Buffalo Dental Mfzx. Co. 
General Electric Co. 


APRONS (Asbestos) 


Chicago Eye Shield Co 
Electric Arc Cutting & Welding Co. 


ASBESTOS GLOVES 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
Imperial Brass Mfg. Co. 
Universal Oxygen Co. 


ASBESTOS SHEET PAPEK 


Burdett Oxygen Co. 
Carbic Mfg. Co. 

vis- Bournonville Co. 
Imperial Brass Mfg. Co. 
Metals Weldi Co. 


Gsfed"sate waiieg cts" 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











BLOW TORCHES (Acetylene) 
See “Torches” 


BOOKS (Relating to Welding) 

The Welding Enxineer 

Blectric Arc Cutting & Weiding Co. 
BRASS AND BRONZE FLUX 


Air Reduction Sales Co. 
Burdett Co. 
Carbic Mfg. Co. 

Hauck 


Mfg. Co. 
Davis-Bournonville Co. 
The Itmperia!t Brass Mfg. Co 
Metals Welding Co. 


Smith’s Inventions. Inc. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co 

Universal Oxygen Co. 


BRASS SPELTER WIRE 
Air Reduction Sales Co. 
urdett Oxygen Co. 
Metals Welding Co. 
Universal Oxygen Co. 
Torchweld Equipment Co 
BRAZING OUTFITS 





Alexander Co. 
Bastian- 

Buffalo Dental Mfg. Co 
Hauck Mfg 


Co 
Fidel Brass . Co. 
tonne Brass M Co. 
Metals Welding Co. 


Smith’s Inventions, Inc. 
superior Oxv-Acetylene Machine 
Torchweld Equipment Co. 


BRONZE FILLER RODS 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machinv-= ce 
Torchweld Equipment Co. 
United States Welding Co 
Universal Oxygen Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding « 
General Electric Co. 
Metals Welding Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp 
CAKBIIb (Caleinm) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbie Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corn 
Standard Carbide Sales Co 
Univun Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste. Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 

CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Atlas Foundry Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. : 
Central Steel & Wire Co. bs 
Chicago Steel & Wire Co. a 
Wm Cramp & Sons is 
B. Dieden Co. a 
Electric Arc Welding & Cutting C: ES 
Davis-Bournonviile wo, 
Liauck Mfg. Co 
Internationa! Oxygen Co. 
Metals Welding Co. 
Modern Engineering Co. 
North Buffalo Hardware Foundry. 
ne imperial Brass Mfg. wv 
Oxweld Acetylene Co. 
Impertal Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘o 
Torchweld uipment Co. 
Transportation Engineering Corp. 
United States Welding Co 


COPPER FLUX 


Alr Reduction Sales Co. 
Carbic Mfg. Co. 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
CUTTING RODS (Elec, Arc) 
Electric Are Cutting & Welding Co 


CYLINDERS oa 
Wm. Wharton, Jr., & Co. iy 
ELECTRIC ARC WELDING OUTFITS : 
Electric Are Welding & Cutting Co 
General Blectric Co. 
W. M. Price Co. 
Lincoln Blec. Co. 
Metals Welding Co. 
Quasi-Are Weldrode Co. Fs 
house Elec. & Mfg. Co. : 
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Pure Oxygen Means 
Efficient Work 


Commercial oxygen runs from 95 to 99.5% pure. 
Relatively small differences in the percentage of impurities 
effect astonishing changes in the efficiency of the gas. 


Swift’s Oxygen is better than 99.5% pure. 


Were it only 98% pure, it would be necessary to use 
52% more gas and 37% more time to complete the same 
amount of work. Larger proportions of impurities are 
responsible for correspondingly enormous losses in 
efficiency. 


Assure yourself of the purity of the gases you buy. 


It will pay you to use 


Swift's 
Pure Oxygen and Hydrogen 


(Better Than 99.5% Pure) 


Swift & Company 
U.S.A. 


Our shipping facilities afford prompt delivery 
to every part of the country 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Geet -Are Weldtrode Co. 
D. Thomas 
, RBA A Engineering Corp 


LYTIC OUAXGEN AND nYDROGEN 
MENT 


ELEOTKU 
GENERATING EQUIP 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 

E DS (Swedish Iron) 

Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
B. Dieden Co. 
Electric Arc Cutting & Welding Co. 
Davis-Bournonvilie Co. 
Hauck Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
The Imperia! Brase Mfg. Co. 
Oxweld aw es 
Page Steel & re Co. 
Superior Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLER RODs (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fday. Cv. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co. 
The Imperia!l Brass Mfg. Co 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld pt ig i 

Stee re 
pn Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 

FILLER RODS (Vanadium Steel) 
Air Reduction —_ Co. 


tt 
Bierman- Bucrett Yay. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis- Beqsncavute Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperia! Brass Mfg. Co 
Modern Engineering Co. 
Oxweld a Co. 
Reid-Avery C 
Torchweld Siectpment Co. 
4uperior Oxy-Acetylene Machine Ce. 
United States Welding Co. 
YIREPROOF PLASTIC 
National Carbon Co. 
U. 8S. Welding Co. 
FLUE WELDEKS (Electric) 
General Blectric Co. 


FLUXES 
Air Reduction Sales Co. 
Carbic Mfg. Co. 

Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 


fURKNACES (Annealing) 
Buffalo om Mfg. Co. 
Geist Mfg. 


Genera! Hlectrie Co, 
Hauck Mfg. Co. 


PREHEATING FURNACES 
Buffalo Dental Mfg. Co 
Hauck Mfg. Co. 
Im Brass Mfg. Co. 

Modern Engineering Co. 
Superior Oxy-Acetylene Machine Co. 

GAS BURNERS (Preheating) 

Air megoetinn Sales Co. 

Geist Mfg. 

Metals W ding Co. 

outer Oxy-Acetylene Machine Co. 
iversal Oxygen Co. 


on 3 , = Co. 
GENERATORS (Oxygen or Hydrogen) 


Burdett Oxygen Co. 
International Oxygen Co. 


GLOVES (Welders Asbestos) 


Burdett Oxygen Co. 
Carbic Mfg. Co. 
Chicago Eye Shield Co. 
Davis-Bournonvilie Co 
Blectric Arc Cutting & Welding Co. 
eg Oxygen Co. 
1 Brass Mfg. Co. 
Metals Welding Co. 
Torchweld Equipment Co. 


GOGGLES 
Carbic Mfg. Co. 
Chicago Wve snield Co 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co 
Quasi-Are Weldtrode Co. 
Transportation Engineering Oorp 
GRINDING MACHINES 
N. $. Se Strand Co. 
tion Engineering Corp. 
Wodack dank iectrical Tool Ccrporation. 
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HARDENING FURNACES 
Buffalo Dentai Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 

HOSK (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dentai Mfg. 

Carbic Mfg. Co. 
Davis-Buurnonville Co. 
International Oxygen Co. 

imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 

United States Welding Co. 

HOSK UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 
Fidelity Brass Mfg. Co. 
K-G@ Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Metals Welding Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 
HYDROGEN 


Burdett Oxygen Co. 

Gas Products Association 

International Oxygen Co. 
G@YDROGEN PLANTS 

Burdett Oxygen Co. 

International Oxygen Co. 

Metals Welding Co. 

Universal Oxygen Co. 
KEROSENE ee TORCHES 

Alr Reduction Sales 

Carbic Mfg. Co. 

Geist Mfg. Co. 

Hauck mfg. Co. 

The Imperial Brass Mfg. Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Uxweid Acetylene a 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NEEULK VALVES 

Air Reduction Sales Co. 

Burdett Oxy Co. 

The Bastian-Blessing Co. 

Fidelity Brass Mfg. Co. 

uffaio Dentai Mtz cv. 

Federal Brass Works, 

General Welding & Eqpt. Co. 

The Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

&-G Weiding & Cutting Co. 

Smith’s Inventions, Inc. 

superior Oxy-Acetylene Machine Co. 

Torchweld uipment Co. 
NITROGEN 


Air Reduction Sales Co. 
Linde Air Products Co. 
OLL BURNERS (reheating) 
Air ee Sales Co. 
Carbic Mfg. Co. 
Geist Mfg. Co. 
The Imperiai Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Uo. 
Superior Oxy-Acetylene Machine Co 


OXY-AC MACHIN KS 
Davis-Bournonville Co. 
OXYGEN (Compressed in Cylinders) 


Air Reduc<ion Sales Co. 
Burdett Oxygen Co. 
Py tae ssed Gas a eeemtion. 
ducts Ass’ 
International dieu Co. 
The Linde Air Products Co. 
Swift & Co. 
OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett ees Co. 
Gas Products 


Internationa! Tapase Co. 
Universal Oxygen Co. 
PREHEATING 


FURNACES 
Geist Mfg. Co. 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 
OXYGEN PLANTS (Liquefaction) 
Mr. Keith Dunham 
hy mys GAUGES 
a Begustee Sales & 
& Blessing Co 
Burdett Oxygen Co. 
Carbic Mfg. Co. © 
Davis-Bournonville Co 
eee 2 og ia ats. Co. 


lnternations! ‘Gavecn Co. 

The Imperial Brass Mfg. Co. 

Metals Welding Co. 

Alexander Milburn Co. 

Modern eee Co 

Oxweld Acetylene 

se ohne we ne. ei ain th 
perior Oxy-Acetylene Machine Co. 

U. 8. Ga Co. 


Torehweld Baul t Co. 
United Sta 


(Artificial or 


elding Co. 
REGULATING. VALVES (Acetylene) 
Air Red Sales Co. 


uction 
The Rastian-Blessing Co 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 


Federal Brass Works 
Hauer Mig Co 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 

The imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 
Metals Welding Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Uxweld Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetyiene Machine ©, 
Torchweid ufpment Co. 

United States Welding Co. 


REGULATING VALVES (Hydrogen 
Air Reduction Sales Co. 
The Bastian-Bliessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin:« 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING yx ay 4 (Oxygen) 
Air Reduction Sales C 
The Hastian-Bleseing Be. 
Carbic Mfg. Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
ryt Inventions, Inc. 


Transportation Engineering Corp 
SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Cu. 


LDERS 
Liberty Welding Co. 
Tose (Oxy-Acetylene Welding ani 


Sie eduction Sales Co. 
the Bastian-Blessing Co. 
Carbic 


Mtg. 
Burdett Oxygen 
Gavtebonrnerease Co. 
Federal Brass Works 
Fidelity Brass Mfg. Co. 
Compressed Gas yg 
International Oxygen Co. 
The Imperial Brass Mfg. Cc 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 


bab my (Oxy-Hydrogen Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 








Texas Headquarters for Welding 
and Cutting. The Best Equipped 


Plant in the State. 


Southern Welding & Machine Co. 


212-14 College Street 


San Antonio, Texas 





Burdett Oxygen C 
Compressed Gas — 
vis-Bournonvilie U 


Modern Engineering Co. 

Oxweld Acetylene Co. 

8u or peannasty iene Machine Co 
Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

United States Welding Co 


TANK CONNECTIONS (Oxygen and Aves: 
lene Adaptors) 


Air Reduction Sales Co. 

Compressed Gas as Corporation. 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 

Metals Welding Co. 

Smith’s Inventions, Inc. 

r Oxy-Acetylene Machine Co 

The Imperial Brass Mfg. Co. 
Torehweid Equipment Co. 


TORCHES (Acetylene Proheating) 
Weldit Company. 


— (Gasoline and Kerusene ' rene! 


Air Sales Co. 
— Mfg. Co. 


Buffalo 
Carbic Mfg. Co 
The Imperial Brass Mtg. Ce 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 


Packed in 100 Pound Drums 


314 in. x 2 in. (Lump) 
2 inex % in. (Egg) 
1%in.x ¥% in. (Nut) 

Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham........+..- 1916 Morris Ave. 





Mobile. ...cssseccsces . Commerce St. 

Montgomery... 114 N. Perry St. 

Phoemix...cses-sceves . Central Ave. 

Ft. Guaithe. . vod. cc deews ed 123 S. Ninth St. 

CALIFORNIA ° 

FYOGRO.. vc ccsdsvPecdvccss seeee 932 H St. 

Los Angeles Ron eevhecevegne 639 “t's St. 

SPASTRMNGRUG. 2 cc edviccodtoceccvcct O 8t. 

Sem DieSO. i» dss s aeae Seventh RL % J Sts. 

San Francisco.......-.6+.. Balfour Bldg. 
COLORADO 

Denver...... Nineteenth and Wazee Sts. 
asecanah sie 

Hartfeel .«.anetecenenns 412 Trumbull St. 

DISTRICT OF COLUMBIA 

Washington.....<.. 501 Second St., N. E. 
FLORIDA 

Janeksen Ville sits bawiessenee cs 13 Cedar St. 

TAMPG.... + scman tone oan22 5 805 Tampa St. 
GEORGIA 

ACIOBED «02 os Sapte 62% eo Poe P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
“hicago..... 122 So. Michigan Boulevard 
DQRVIIG. ce desencnceressooeve Oak 8t. 
DOORCET ss.5<) ese eanaen 133 W. William S8t. 
East St. Loule.......--+0< 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8. peat \" St., P. O. Box 747 

1 


Monmouth..........- 4 E. Archer Ave 
FU as eso 04 debn nh 100-110 Edmund St. 
Phones Main 700-701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Springfield..........1801 Washington st, 
Streate?. ..csas ov ineeee 702 East Elm St. 





UNION CARBIDE 


INDIANA 
WVGRMTNIG. 006 ccvesdseter 1601: Illinois St. 
Port WOyne,.cccecscccsess 2216 Broadway 
Indianapolis......110-112 S. Alabama St. 
Phones Bell-Main 2410, 
Independent 27-474 


Terre MSOs. . csdsveases 921 Wabash Ave. 
IOWA 
DaVeRRert..cccccossenes 118 Harrison St. 
Des Moines.......... Third and Elm 8ts. 
Dubuque... .8th and Washington Sts. 
Fort Dodge.....Central Ave. at 16th St. 
Ottumwa.....207-9-11 S, Washington St. 
Sioux City..925 Fourth 8St., P. O. Box 398 
Weteries. . ss cate 1209 East Fourth 8t. 
KANSAS 
DRG ,......00vesecene 109 W. Third St. 
ee ne eet eee 154 N. Fifth St. 
Wichita... - Douglas and Sycamore Aves. 

O. Box 9561 
ppt 
ANOM cocccccceces Coccccccce coeece 
Louisville...... PowE, Fn 126 5. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
Li ouman 
New Orleans...... 4124 Toulouse St. 
INE 
Portinwe vce . 4002000 one 11 Exchange St. 
MARYLAND 
NS PET Se 19 E. Lombard 8t. 


‘umberland....53 Third Nat'l Bk. Bldg. 


Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 
Springfield .. ..0svcessseannean Napier St. 
Wereenter...< + 6cces crewede® 15 Federal St. 
MICHIGAN 
Detrvelt cs. ++. Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock......... First Nat'l Bank Bidg. 
Iron Mountain...... 513 Stephenson Ave. 
SROMIOR 0 bcc co vcces 172 South Water St. 
Muskegon...... .803 W. Western Ave. 
Saginaw. 1830-1840 N. Michigan Ave. 
Sault Ste. Marie......... Coeresessesecs 
MINNESOTA 
Minneapolis.......-<eces 334 N, First St. 


Phones Nicollet 7121, 

Tri City-Amtemnaats 38634 
Vinetete sc. <0 antennas 13 Chestnut St. 
MISSISSIPPI 
Vicksburg..... -1312 * era St. 


MISSO 
emeee Cee... cancun 422 St. Louis Ave. 
St. Joseph....... 920 Sixth St., Sta, “A.” 
DETERS 305 oes (See East St. Louis, Ill.) 
NEBRASKA 
Oe kbc + «bev eeaunee 1007-9-11 Jones St. 


Union Sta. P. O. 
NEW JERSEY 


CRs ihe b's 0's Kae West and Clinton Sts. 
ey 251-55 Ridgewood Ave. 
NEW YORK . 
RIDE «660 cccusvevsnagueene 108 Third Ave. 
Bingen. «< + 00<ecneeeee 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


Buffalo. ‘ 1336 ag St. 
Geneva...... .Exc ‘change St. & R. . Place 
EERTOONVEIe. cc ccccccanesaseee eseee 
BE er 11 New York Ave. 
Kingston..... O'Neil St.. Near Broadway 
Niagara Falls .......+- eeccevceses 

POGeOnele... .. - scsecssusian ‘Smith ‘st. 

and N. Y., N. H. & H. R, R. Tracks 

Wa > Sadie ke © 00s coupe 135 Hotel St. 
WeRSGOOGR. . i+ ¢.sokvumens 438 Court St. 


op ee ere 22-23 Main St. 
NORTH CAROLINA 
CRASIOEES. cc ccs cvcosevcs 205 W. First 8t. 
Wises . oc cc teccesnns 13 N. Front St. 
(OO EE P. O. Box 14°® 
NORTH DAKOTA 
PASEO... vscect Fifth St. and Second Ave, 
OHIO 
ASRS. in vbcccuxs Factory and Moore Sts. 
Cameee. «sigur 618 Mulberry Road, 8. E. 
Cincinnati..67 Plum St., Phone Main 682 
Cleveland.......-. 601 The Citizens’ Bldg. 
DORMMROU 0.6 0 5640 0+ eke 310 Dublin Ave. 
rrr. 812-828 E. First St. 
EMERG css Wé-0'0 a0 00 06 ven 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N, Seventh St. 
EEL ETA 6.00 0-066 00eske ou 414 S. Erie St. 
Youngstown...... Jones and Brittain Sts. 
Zanesville....... -Main and 2nd Sts. 
OKLAHOMA 
McAlester. ....ssccccsesceeS N. Main St. 
Oklahoma..........+-. 4 West Park Place 
PUR: ccc viseeein ed 1-11 N. Boulder St. 
OREGON 
Poeetiané, «a. 6s.dk bes 15th and Hoyt Sts. 
PENNSYLVANIA 
WOR VEE. oo cnn esddeesdenen 359 Beaver St. 
DuBois....Weber Ave. and Franklin 8t. 
East Greensburg. .Clark and George Sts. 
Dts th des ctteceee es 1426 Chestnut St. 
HarrisDUrg . ...ccccccvectee 26 S. Tenth St. 


Johnstown, Messenger St. and B, & O. R.R. 
PICGSUGSRE occ cccdowcive 
veaien 1202 Chamber of Commerce “Blag. 


Pottsville....Railroad and Sanderson St. 
Scranton.......-. Penn Ave. and Vine 8t. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 
SOUTH_CAROLIN 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 
—-, cetcer cthene 
627 Volunteer State Insurance “Blag. 
Knoxville. .......0. 426 West Depot Ave. 
A 671 South Main St. 
Nashville........ 105-107-109 Broadway 
TEXAS 
ee ee Wood and Market Sts, 


El Paso..First and —— witen: Phone 50 
TROUBLOR ccccccescetiuen 

.Baker and Cedar Sts. * ”P. .o “Box i214 

San Antonio..............116 Medina 8t. 

Waco..Thirteenth & Mary Eo Phone 23 
UTAH 


Salt Lake City..108 W. Second South 8t. 
VIRGINIA 


LyNONDUFE. «0.0 0c000 1324 Commerce 8t. 
CC: Pra . 613 Front St. 
pt eee 18th and Cary Sts. 
WEST VIRGINIA 

DisGGens, i... caceecte sda 195 a st. 
Charleston..Broad St. and K. & M. R. R. 
Elkins....... Railroad Ave. and First St. 
si. eee Te Bee 

Huntington...Seventh Ave. & Eighth 8t. 
Morgantown...... 178 Clay St., Phone 20 
Wheeling........ 48rd and McCulloch St. 

WASHINGTON 
Seattle........ 508 Westlake Ave., North 
Spokane..162 So. Post St., Phone Riv-96 
WISCONSIN 

Se Front and King Sts. 
OO See 513-19 Williamson St, 
BETIWRRNOS. 5. ccccoces 120 Jefferson St. 


IS EASILY OBTAINABLE EVERYWHERE 
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OelLhil= 
Welding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, IIl. 

















Gauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. 

Oxweild Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 

United States Welding Co. 

Westinghouse Electric & Mfg. Co. 
urdett Oxygen Co. 
vis-Bournonville Co. 

International Oxygen Co. 

Modern Engineering Co. 

Prest-O-Lite Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

The Imperial Brass Mfg. Co. 

Torchweld Equipment Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

The Bastian-Blessing Vo. 

Burdett Oxygen Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg. Co. 
Metals Welding Co. 

Modern Engineering Co. 

buperior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 

United States Welding Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 


ALPHABETICAL iNpEx a0 ADVERTISERS 


General Electric Co. 


Air Reduction Sales Co 


= Front Cover 
American Carbolite Sales Co.............. 37 
PI 5 a a re 41 


B 
Bastian-Blessing Co., The. 2 
Bierman-Everett Fdy. Co.........««ssee8. 5 
The Buckeye Welding & Sup ee 
Buffalo Dental Mfg. Co..... 1 
Burdett Mfg. Co..... 4 


ee iad cin sino de co wrdewss sisbans 51 
Central Steel &@ Wire Co...........-.cseens 43 
Chicago Bye Shield Co... .......esscccnce 45 


Chicago Steel & Wire Co........+....5505- 
Commercial Acetylene Supply Co.. er, 
Compressed Gas Corporation.............. 8 
Wm. Cramp & Sons.. 7 


D 
Mr. Keith Dunham......... ree eee 47 
E 
Blectric Arc Welding & Cutting Co........ 50 
cee og on a to Ab 60 ames Ohne 48 
Piederal BWrGaw “WOKS. . .. 2. ccc csccccuces 13 
Gas Tank Recharging Co..........-..65.. 41 
Geist Mfg. Co........ che be.s diode 6 dete 


Burdett Mfg. Co. 
International Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Blectric Co. 

Lincoln Elec. Co. 

Quasi-Are Weldtrode Co. 

W. M. Price Co. 
Westinghouse Elec. Mfg.-Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Chiiago Eye Shield Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Metals Welding Co. 
Transportation oe Corp. 
WELDERS’ GOGGL 
Air Reduction wey Co. 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 
Metals Welding Co. 
Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 


ERS MASKS 
Chicago Eye Shield Co. 


eee ees ee *. 
i H 
Hauck Manufacturing Co................. 43 
Imperial Brass Mfg. Co........ Seige . 60 
International Oxygen = a eae 
K-G Welding & Cutting Co....... ah gas ae 
Lin@e Alf PreG@nte Co. ..2 i. ccc ccc tcc ens 18 
Lincoln Blectric Co......... RAR eT ey 11 
De, BeWPOOO Ge G06 cw es veces cet cweccces 10 
M 
me” a 45 
Alexaider Milburn Co... .......0seeeeeues 16 
Morey Flux & Chemical Co................ 50 
Modern Engineering Co.............. TED 1 
vy me Se er er ee 48 
N 
National Carbon Co..........-.. a aiee we 6 ar ee 
North Buffalo eon ly Foundry......... 0 
Oxweld Acetylene mm. jis 8 VEC SRS FD ORM es 2 
Page Steel & Wire Co............-. 39 


The Prest-O-Lite Co., Inc........... pond.” 
W. Montelius Price® Co...........cceeseces 


Electric Arc Welding and Cutting Co 
General Electric Co. : 
Torchweld Equipment Co. i 
Transportation Engineering Corp 

AND WIRE 


WELDING 


Air Reduction Sales Co. 
Atlas Foundry Co. 
Electric Arce Cutting & Welding 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Metals Welding Co. 
Modern Engineering Co. 
North Buffalo Hardware Foundry 
Oxweld Acetylene Co. 
Page Steel & Wire Co 
Quasi-Are Weldtrode Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Tote non Engineering Corp 
D HOLDERS 


WIRE AND CABLE (Asbestos Insulated 
ws Steel & Wire Co. 
D. & W. Fuse Works, Genera! Electr 


Q 
Quasi-Are Weldtrode Co.... 
R 


Reid-Avery Co. .......-.. cae « 
Rochester Welding Works. Lie 
Roebling, John A., Sons Co..... 
‘ s 

C. Get ede bUaaseerkes.... S 
Superior Oxy-Acetylene Machine | 3 
Southern Welding Machine Co ; 
Shawinigan Products Corporatio: 

Smith's Inventions, Inc........ 

Standard Carbide Sales Co., Inc 

N. Asc meer we: COc sk .sies.. wa 

wie Were aa e's « cabeuwebes-.. 


PRS TO oh oG cc bees cc. 

Torchweld Equipment Co.... 

Transportation Engineering Corp q 
U 


Union Carbide  seron Co. Salas 4 
U. BS. Gauge Co... .2...es0e.--.: 
United States Welding Cio we.%- be 

w : & 
Weldit Company............. ‘ tr 


Westinghouse Elec. Mfg. Co..... 
Wm. Wharton, Jr., & Co., Inc.... iM 
Wodack Electric Tool Corporation 
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COMMERCE: 


— 
: 


ACETYDENE 


| in 

Car load lots, 
Truck loads, or 
Single Cylinders 


Whatever your Acetylene Gas requirements may be, 
let us quote you. Outline your gas consumption 
and our prices will be promptly furnished. 


Do you understand our free 
loan cylinder plan? If not, 
we are glad to explain. 


Supplied in the following sized cylinders: 
10 in. x 30 in. size - 
52 thi SG -* - 
iZ 204.“ - 


cu. ft. capacity 


25 
95 66 tt 
275 


Commercial Acetylene Supply Co. 
Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Boston, Mass. Toronto, Ont. 
East Deerfield, Mass. Los Angeles, Calif. Aurora, Ill. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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SMITH’S 


Ml 


Six In 
One For 
The Price 
of One 


Why Smith Tips 
Last Longer 


Here’s a fact that every 
torch user ought toknow. 
It’s the way they’re made. 


Write for this fact. 


Address Department B 


r Exclusive SM ITH'S Welding and 


Manufacturers INVENTIONS Cutting 


of 


y INCORPORATED *!"//”°"! 


Minneapolis, Minn. 


Distributors 


Campbell Iron Co., St. Louis. Mo. 

i Electric Appliance Co., Chicago, Ill. 

: Omaha Welding Co., Omaha, Nebr. 

Omaha Baum Iron Co., Omaha. 

Bonniwell Calvin Iron Co., Kansas City, Mo. 

Holter Hdwe. Co., Spokane, Wash. 

James Supply Co., Chattanooga, Tenn. 

Big Three Welding & Equip. Co., Ft. Worth, Tex. 

Williams Hdwe. Co., Minneapolis, Minn. 

The Moore Hdwe. & Iron Co., Denver, Colo. 

Young & Vann Supply Co., Birmingham, Ala. 

Taylor Parker Co., Norfolk, Va. 

Motor Mercantile Co., Salt Lake City, Utah. 

Seattle Oxygen Co., Seattle, Wash. 

Waterhouse & Lester Co., San Francisco, Calif. 
Los Angeles, Calif., Portland, Ore. 

Motor Equipment Co., Wichita, Kans. 

Shadbolt & Boyd Iron Co., Milwaukee, Wis. 

: Tull Rubber & Supply Co., Atlanta, Ga. 

Mine & Smelter Supply Co., Salt Lake City, Utah. 

Hippee-States Co., Des Moines, Iowa. 

Sioux City Iron Co., Sioux City, Iowa. 
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SERVICE PLANTS 





















HELP! 
More Heat Quick! 














Every busy welder needs more heat for . 
few minutes on many a job—our 


Acetylene Torch 


works on 5 lbs. gas pressure, draws in free air. Produ 
very hot heat at low cost. Just the thing for cl 
places—will not smother out--simple in constructi 
Price $10.00—use it 30 days. If not wanted, retur 
and get your money. 





Become acquainted with a handy tool. 


WELDIT CO. 


510 New Jersey Ave. N. W. Washington, D. 








Buffalo, N. Y. Cleveland, Ohio Seesote, Pittsburgh, Pa a 


846 Main St. 6529 Euclid i 5102 Baum : 
Ave. 14 No. 9th St. ___Bivd. R 
Chicago, Ill. ie Francisco, 


1522 Michigan ges eg New York, N.Y. Calif. 
Av 8 Martin St. 355 W. 57th St. 116 Hyde St 





Over 500 Licensee Representations Throughout the 
World. 


[. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 
Beware of Imitators 
Home and Licensee Office: 


292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence Patented 
Process are permanent and guaranteed for the life of 
the motor. 


Shop licenses obtainable. Write for particulars anc 
prices today, as someone may be ahead of you. 


Distibutors of De Luxe Light Weight Gray Iron 
Pistons, Rebco and Hi-Speed Rings and Wrist Pins 











A Lesson in Welding from 
The Standard Oil Co. 


Few concerns have had more 
experience with welding or 
made closer study of it than 


The Standard Oil Co. 


The above illustration is the 

result of a study on the costs 

of welding a piece of equip- 

ment which is called a radi- 

ator. glenn railed oe Setiee Ee 
Welding were as follows: 

It is due to such figures that Cost of Acetylene Weld on Radiators 

The Standard Oil Co. uses 40 cu. ft. acetylene at . $0.40 

Lincoln Arc Welders in so peeieieadings iy? Se ae 


2 hrs. time at .45 .... meee Me ye 
many of its plants. abe 
Cost of same with Electric Weld 
16.6 K. W. H. at .006 per K. W. H...$0.10 


2 hrs. time at .45. 


There is a lesson for any firm 
that wants to do welding at 
the lowest possible cost. 


nm soma m Lhe Lincoln Electric Co. 


coln Motor operated 
over 3 years under 


water without dam General Offices and Factory, Cleveland, O. 
age. The Lincoln Electric Co. of Canada, Ltd., Toronto, Montreal 


BRANCH OFFICES: 
New York Cit Detroit Philadelphia 
Buffalo Minneapolis Boston 
Cincinnati Columbus Charlotte, N. C. 
Chicago Pittsburgh London, England 


Agencies in other Principal Cities 
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WELDING RODS | 


Parsons’ Manganese Bronze Rolled Welding Rod: 


the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene 


Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 





A strong weld of fine close grain and exceed 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 

















The William Cramp & Sons Ship & Engine Building Co., Philadelphia 











p> 
, it ought to be- 
O" °" CANADIAN 
CARBIDE 


is Good Carbide 


ween ae 
a heenatiammamintiees 














SHAWINIGAN PRODUCTS CORPORATION 23% vox eS) 

































No. 8-G for Natural Gas, $8.00 


LOOK 


The two most essential points in welding 
are: 


FIRST: The use of a proper sized oxy- 
acetylene flame. 


SECOND: The saving of gas by preheat- 


ing your work for the oxy-acetylene flame. 


The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 


The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 

We manufacture blowpipes for use with 


Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 


Our catalog “B. X."" free for the asking. 
contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 
Buffalo, N. Y., U.S. A. 
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MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 


Write for prices and start to reduce your costs 
— NOW. 











Modern Engineering Company 
23rd and Walnut Streets : . St. Louis, U. S. A. 
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Federal Regul 


: ators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
& F ed eral’ ? 
Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 














Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


. 
IM SE \ ow 


AVAKER' 


Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 






Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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Mr. Engineer: 







T is a fact that you can use gas for any welding job you may have 
and obtain the most efficient resuits possible. 


This is a well known fact, but it is not always understood by the 


mechanic who has welding to do. 


the value of efficient methods of operation. 


Some of them do not conside: 


Considering flexibility, adaptability, and economy of operation, 
you will find that gas welding is the universally accepted method, be 
cause it operates at greatest efficiency, and is applicable to any weld- 


ing job. 


The principal operators have found this to be true, and have estab- 
lished gas welding as a standard in their plants. 


We suggest that you order your supply of oxygen or hydrogen 
from one of the manufacturers listed below, and determine to you: 
own satisfaction why gas welding supersedes all other methods. 














GAS PRODUCTS 


140 S. Dearborn 





CALIFORNIA 


California Compressed Gas Co., Los 
Angeles 

California Compressed Gas Co., 
Oakland 


COLORADO 
Colorado Compressed Gas Co., 
Denver 

GEORGIA 


Standard Gas Products Co., At- 
lanta 
ILLINOIS 
Aeme Oxygen Co., Chicago 
Burdett Oxygen & Hydrogen Co., 
Chicago 
Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicago 


INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport Oxygen Co., Logansport 
IOWA 
Bettendorf Oxygen Hydrogen Co., 
Bettendorf 
KENTUCKY 


Kentucky Oxygen-Hydrogen Co., 
Louisville 


LOUISIANA 
Louisiana Oxygen Co., Inc., New 
Orleans 
MANITOBA 
Auto-Lite Gas Co., Ltd., Winnipeg 
MICHIGAN 
Burdett Oxygen Co. of Detroit, 


Detroit 

Michigan Ox-Hydrie Co., Mus- 
Kegon 

National Oxygen & Machinery Co., 


Detroit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 


Kansas City Oxygen Gas Co., Kan- 
sas City (two plants in Kansas 
City) 

St. Louis Oxygen Co., St. Louis 


MONTANA 
Mountaineer Welders’ S 


utte 
NEBRASKA 
The Balbach Co., Omaha 


OHIO 
The Clarke Chemical (¢ 


iffe 
The Ohic Electrolytic Oxyg 
Cincinnati 


OKLAHOMA 
Burdett Oxygen Co. of O 
Oklahoma City 


OREGON 


The Portland Oxygen & H 
Co., Portland 


PENNSYLVANIA 


Burdett Oxygen Co., Phila 
(plants at Chester and 
town) 


’ Burdett Oxygen & Hydrog 


Pittsburgh, Pa. 
National Oxygen Co., Eric 


TENNESSEE 
Burdett Oxygen Co., Chat 


TEXAS 
Burdett Oxygen Co. of T 
Worth 
Magnolia Gas Products ( 


ton 
UTAH 
Utah Compressed Gas © 
Lake City 
Whitmore Oxygen Co., Sa 
WASHINGTON 
Washington Compressed ‘ 
Seattie 
WISCONSIN 
Universal Oxygen Co S 
Wisconsin Oxygen-Hydrog 
Kenosha 
BRITISH COLUMBIA 


Compressed Gas Co., L 
couver 


ASSOCIATION 


. CHICAGO, ILL. 




















Pcie 
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Burns Brighter — Lasts Longer 


Ask the Skilled 
W elder or Cutter— 


He will tell you what his experience has taught him—that 
Standard Carbide gives the hottest flame and is the most” 
efficient of carbides for welding and cutting. 


He will tell what his laboratory tests 


Ask the show — that Standard Carbide is 
analytical pure, clean carbide, free from the 
chemist why— waste substances found in inferior 
grades. 
He will tell you two reasons why he uses 
Ask the Standard Carbide for acetylene welding and 
successful cutting. First, because his best workmen 


insist upon it. Second, because he finds it 
the most efficient and the cheapest. It costs 
the same as other grades and lasts longer. 


contractor 


He will tell you there is a Standard Carbide 
Ask your warehouse in your district to insure prompt 
dealer delivery and cut down freight charges. Also 
right away that Standard Carbide can safely be bought 

in large quantities as it comes in big blue, 
steel moisture-proof drums, and cannot de- 
teriorate in any way. 





Always packed in 
blue steel drums. 


Ask us for any further 
information you may want 


Standard Carbide Sales Co., Inc. 


Western Office Main Office 
447 Conway Building, Chicago, Ill. 15 West 37th St., New York City 
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THE ALEXANDER MILBURN COMPAN) 


BALTIMORE, MARYLAND 





Acetylene Generators for Welding and Cutting 
Acetylene Generators for Compressing Plants 
Gasometers 

Welding and Cutting Torches 

Combination Welding and Cutting Torches 
Water Cooled Torches 

Lead Burning Torches 

Carbon Burning Outfits 

Oxygen and Acetylene and Hydrogen Regulators 
Portable Acetylene Lights and Beacons 


Special Apparatus Manufactured for the Trade 


Are independent manufacturers of a complete line of : 








The Alexander Milburn Company is largely represented through 
leading Distributors and Service Stations. 


Partial list of “MILBURN” Distributors 





Ask for Distributor’s Proposition 


NEW YORK CITY LOUISVILLE, KY. HARRISBURG, PA. 
Manning, Maxwell & Moore The Brandies Machinery & Supply H. Gilbert & Son 
Co, 
PITTSBURGH, PA. a gr SED MEMPHIS, TENN. 
H. Kleinhans Company Riechman, Crosby Co. 
SALT LAKE CITY, UTAH SEATTLE 
CLEVELAND, OHIO Salt Lake Hardware Company " comm 
The Metals Weldirig Co. The Clyde Equipment Co. 
RICHMOND, VA. Lyry on RD. sone ST. PAUL, MINN. 
Smith; Courtney & Co. Oe a ee A. C. Raymer & Co. 
SAN FRANCISCO, CAL. pp: phar << _ ELMIRA, N.Y. 
E. D. Bullard & Co. J. C. ristopher & Co. Elmira Welding & Mach. Co. 
DENVER. COLO NEW ORLEANS, LA. BUFFALO, N. Y. 
aa : C. T. Patterson & Co. The Fairbenke Co. 
H. F. Wilson & Co. 

WASHINGTON, D. C. BOSTON, MASS. WILMINGTON, N. C. 
Barber & Ross Waldo Bros. & Bond Machinery & Mill Supply Co. 
ATLANTA, GA. KANSAS CITY, MO. PORTLAND, OREGON 

W. E. Austin Machinery Co. S. B. Moats, Waldheim Bldg. Railway Equipment Co. 

PHILADELPHIA, PA. ALBANY, N. Y. CHATTANOOGA, TENN. 

E. P. Boyer, Bourse Building The Fairbanks Co. Roger & Bailey Hardware Co. 
CHICAGO, ILL. SYRACUSE, N. Y. FORT WORTH, TEXAS 
W. R. Noxon, 15 E. Van Buren St. The Fairbanks Co. Big Three Welding & Equip. Co 
DETROIT, MICH. ASHVILLE, N. C. MONTREAL, CAN. 
| The Metals Welding Co. The Western Carolina Auto. Co. The Can. Fairbanks & Morse Co 


THE ALEXANDER MILBURN COMPANY 
Baltimore, Maryland 
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Cumulative Experience 


Our experience as designers of electrical equipment dates back to the day when electric 
lights were a luxury and when electricity was struggling for a place in the sun. 
Westinghouse was a pioneer in electricity and its uses. Part of the knowledge ac- 
cumulated during these years of experience is found in the design of Westinghouse 
Arc Welding Equipments. 

There is a special scheme of field connections and a separate exciter that improve 
the stability, ease of striking the arc, and which assists the operator to consistently 
obtain sound welds. 

The motor and generator used on these equipments are STANDARD. They are as 
reliable as the name Westinghouse in electrical design and construction, 

Westinghouse Bulletin No. 7149 and No. 1826A describe this equipment in detail. 
Write our nearest office for them, 


Westinghouse Electric & Manufacturing Co. i‘ 
East Pittsburgh, Pa. 
Offices in all principal American Cities 


| Westinghouse 
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A Definition of Service 


and an’ Illustration 


Satisfactory service to-day and to-morrow must do more than 
“t merely meet a steady consumption. It should take care of emergencies 
arising from sudden demands, or rapid increases. . 

Recently a LINDE user located 50 miles from the nearest LINDE 
plant, received a large “rush” order for fabricated steel material. Being 
an up-to-date concern, they make generous use of the oxy-acetylene 
process. 

One unit had to be shipped in 24 hours. The customary stock of | 
oxygen was not enough to complete this unit, but LINDE Service 4 
responded to the emergency and the unit went out on time. 

The LINDE Company’s ability to supply oxygen in any quantity, 
anywhere, any time without delay is of special importance to-day. 

No oxygen user, large or small, should close an arrangement for 


oxygen supply without first securing 1922 prices from the nearest 
LINDE District Sales Office. 


[ Nation-wide chain of 30 plants and 50 warehouses | 


panes oa 


Re, 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 


District Sales Offices in these cities: Atlanta, Boston, Buffalo, Chicago, Cleveland, Dailas, Detroit, Milwaukee, 
New York, Ph:ladelphia, Pittsburgh, St. Louis. San Francisco 





THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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GAS-ELECTRIC SUBMARINE TORCH 


Broken Siphon Pipe Burned Off by Electric Arc Under 50 
Feet of Water—Great Advance in Submerged Metal Cutting 


By Robert G. Skerrett 


S THE oxy-acetylene flame is capable of fusing its way 


fA through metallic masses of all sorts and divers thick- 
. 


nesses, whenever it can be brought into play in capable 
hands, it is not surprising that much experimenting has 
been done in the last decade to adapt the torch to the needs 
of the marine worker. This flame has been utilized exten- 


sively in cutting out the rivets of steel hulls, so as to hasten 
repair jobs and replacements; but as a rule this procedure 
has been confined to ships in dry dock or to parts of vessels 
that be approached in the open air. realized 
that much could be gained if a torch capable of working under 


[It has long been 


water could be devised, for service in cutting metal bodies of 

















Hoisting from the Water the Broken Section of P.pe. 
from the Next Section is Seen at Top. 


The Bell Cut 


one kind or another. To this end, the Germans brought out 
some years back a submarine oxy-acetylene torch. 
Broadly stated, the gases were discharged through cup- 
shaped nozzle, and the flame was generated at the inner 
center of this vessel. The pressure of the expanding gases 
vas relied upon to prevent the enveloping water from flood- 
ng the nozzle. Further, the force of the gas blast also served 
to wipe away or to scatter the metal made fluid by 
of the flame. 


the 


neat 


If the position of the nozzle opening 


the impulse of the stream of gas was such that the 
water could inundate the cup, then the flame was extin- 
suished and it was necessary to carry the torch to the 
surface to relight it. 

In using this torch, care had to be exercised to hold the 


-zle downward—at least not to raise its mouth above the 

rizontal, And the flame could not be kept alive unless the 
ressure of the repelling gases considerably overbalanced the 
all 

Reproduced from the Iron Age, by courtesy of the publishers. 
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submarine-cutting apparatus was found effective only at com- 
paratively shallow depths. Nevertheless, the Germans point- 
ed the way and proved that a bare flame could be kept burn- 
ing when submerged. This much was clear gaih. 

asked: “Why try to cut metals 
water when there are already avail- 
pneumatically-driven than can be utilized for 
work?” And the query is a logical one, as com- 
pressed air must be used for the divers. Air-actirated tools 


The question is often 


with a flame under 


able tools 


such 


‘have been built for service of this sort, but they are not 


Mechan- 
isms of this character are apt to clog with ice, owing to 
the the rapidly expanding exhaust 
air, and this chilling is speeded up when the temperature of 


commonly employed, for one reason or another. 


refrigerating action of 

















This Portion of the Bell of the Broken Pipe Section Was Cut Off to 
Permit Easy Separation of the Broken Unit from 
the Next Intact Section, 


Therefore, the idea of a sub- 
marine torch has appealed to the inventive mind. 

During 1918 and 1919 the French naval authorities became 
much interested in efforts made at Lorient to improve upon 
the earlier German torch, and to devise comparatively sim- 


the water is already low. 


ple attachments by which the ordinary oxy-acetylene torch 
might be in dealing with marine 
salvage problems, of which there were then many. After 
months of experimenting a measure of success was attained, 
and steelwork—parts of wrecked vessels—was so dealt with. 


operated under water 


That is to say, angles, T-bars, deck beams, etc., were thus 
cut through in a fairly rapid manner at depths ranging from 
10 to 30. feet. 

The nozzle finally evolved for the work was a double- 
walled affair, the inner tube constituting the flame chamber. 
From between this tube the outer sleeve was dis- 
charged a stream of compressed air at sufficient pressure to 
form an atmospheric envelope for the flame. The force of 
this air held the water at bay while the torch reached the 
metal so bared. 

While theoretically simple, the French torch was, in fact. 
complex, because it had to be supplied with acetylene, com- 


and 











20 THE WELDING ENGINEER 


hydrostatic pressure at the operating depth. In short, this 
paratively pure oxygen and air, each at a different pressure. 
At a depth of 30 feet, the pressure of the acetylene was about 
23 Ib. square inch, while that of the oxygen and the air 
was much higher. The purpose in keeping the pressure of 
the acetylene as low as possible was to check its tendency 

















Illustrating the Method of Cutting from Outside the Pipe; the Lower 
Third of the Bell, at Left, Had to Be Cut from Inside the Pipe, 
the Diver Lying on His Side to Operate the Torch. 


to explode rather than to burn as a flame. Indeed, this 
characteristic of acetylene has limited its subaqueous use; and, 
inasmuch as the pressure of the gas must be augmented as 
the depth increases, the operation of such a torch has been 
confined to submergences of less than 40 feet. 

While the French found that their torch was apt to 
be extinguished if the nozzle touched the metal surface, yet 
the tip of the apparatus had to be held from it a distance 
of but a few millimeters. It has latterly been reported that 
they have improved upon the apparatus, so that it can be 


gare} 
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How the Old Pipe Section Was Cut Out and Lifted; How the New 
Section Was Inserted and Made Tight. 


ignited under water by chemical action; this obviates neces- 
sity for the diver to return to the surface to relight the 
gases. But there is nothing to indicate that this torch has 
yet gone beyond the experimental stage. 
American Progress in Submerged Cutting 

The foregoing resume of the art will help to a better 
understanding of what has been achieved here during the 
last few years. These steps forward have placed our engi- 
neers in a position to attack successfully certain difficult tasks 
under water; and the recent repair of the ruptured water 
main beneath the Narrows in New York harbor represents 





June 


a climacteric performance. Staten Island, by reaso: 
break, was cut off from the Catskill water supply sys: 
several weeks, and this period of isolation would, , 
edly, have been a good deal longer but for the aid ; 
by submarine cutting torches in facilitating the re; 

the damaged piping. 


WATER 


























ELECTRIC ARCS 


Diagram of the American Torch, 
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Diagram of the French Torch. 
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Diagram of the German Torch. 


Three Types of Underwater Cutting Torches. 


These torches are the outcome of experiments be: 
1918, during the refloating of the transatlantic liner Si 
which sank at her slip. For the purpose of draining 
craft the divers blasted passages through various 
heads. These holes allowed the water within the s! 
move freely from one compartment to another so as | 
the suctions of wrecking pumps. But the salvors real 
that this time-honored method of breaching steel partitions 
always did a good deal of damage and entailed corres; 
ingly heavy outlays in making repairs. 

Therefore Ralph E. Chapman, one of the engineering force 
of the wreckers, and J. W. Kirk, an associate, set 
adapting the oxy-aceytlene torch and the electric ar 
subaqueous service. The improvements evolved by them d 
much to insure a more nearly continuous working 
cutting flame; and by means of this apparatus 12 holes, eac! 
about 14 inches in diameter, were made through as 
steel barriers. It took several hours to cut the 
opening; some of the passages were located in decidedl) 
awkward places; and the deepest of them were 50 { 
under water. The torch was lighted below the surface el 
trically, both at the outset and whenever the flame was ¢x- 
tinguished accidentally, However, experience revealed 
the acetylene was troublesome at the lower depths, and ‘or 
the reason already explained. 

This introduction of the electrical feature marked an ad i 
vance in the art; and between 1918 and 1921 the Merritt & 
Chapman Derrick & Wrecking Co., recognizing the desirab' 
ity of such a tool for dealing with wrought iron and stee! u! 
der water, gave Ralph E. Chapman a free hand in the further 
development of the torch. Last December, in its new ‘orm 


average 


the torch was put to a convincing test during the raising ©! 4 
the United States submarine S-48, which sank off Bridgeport! g 
Conn. j 


} 


To refloat that boat, it was necessary to drain the flooded 
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afterbody; and the primary problem was to get divers into 
the vessel to make a pipe connection so that wrecking pumps 
could be brought into action. The logical way to do this 
was through a hatch immediately over the inundated motor- 
room, but that hatch—at a depth of 70 feet—was sealed tight 
by a cast-steel cover locked in position from within the sub- 
marine. A hole was cut through the center of the heavy 
steel hatch cover by the new torch; and when this was large 
enough a diver reached in and released the locking gear 
The torch used on the submarine was simple in its get-up. 
Its operative parts, at the working end, consisted of a car- 
bon electrode, a few inches long, traversed longitudinally 
hy two small gas conduits—brass tubing about % inch in 
external diameter. The pressure and the quantity of gas 
conform with the operating depth. All the diver has to do is 
to bring his tool close enough to the metal to be cut to cause 
arcing; and the best effect is obtained when the electrode is 
something like % inch away from the “ground.” The elec- 
trode is connected to one pole of a generator, the other pole 
being grounded through the water to the work. 
is not employed. The “cutting gas,” 


Acetylene 
of a nature not disclosed, 
is supplied from the surface through a suitable hose, within 
which is’ carried also the electrical conductor. 

The temperature of the oxy-acetylene flame is in the neigh- 
borhood of 3600 degrees F., while that of the electric arc 
is more than 6000 degrees. The function of the gas 
is to create a gaseous envelope for the arc, by converting 
the surrounding water into steam, and to oxidize and blow 
metal that is fused by the Without this 
action of the gas, the fused metal would be apt to “freeze” 
quickly with the shifting of the electrode, and thus slow up 
the speed of cutting. 


used 


away the arc. 


The new torch is not hampered by 
hydrostatic pressure so long as the “cutting gas” 
heat to vaporize the 
blow the melted metal aside. 
for 30 minutes of cutting. 
The torch lately used on the Narrows siphon was much like 
that employed in cutting through the hatch of the S-48, save 
that it had to be modified slightly so that it could deal with 
thick cast iron. 


has suf- 


ficient water, and force enough to 


A carbon electrode will last 


The remelting temperature of cast iron is 
around 2800 deg. Fahr.; and the higher the fusing point the 
faster a metal freezes, especially when acted upon by cold 
water. The problem, therefore, was to utilize as much of the 
heat of the electric arc as practicable in melting the cast 
iron, and then to scour out the molten crater by a suitably 
strong blast of “cutting gas.” At the time the work was 
undertaken in February there was ice in the harbor, and the 
temperature of the water was close to 32 deg. Fahr. 

Cutting of metal wails ranging in thickness from 15% in. 
to 3% in. was involved, the thinner body being severed at a 
linear speed of from 4 to 6 in. an hour, depending upon the 
ease with which the divers could get at their points of at- 
tack. All told, the divers made cuts aggregating nearly 30 
it. in length; and they were engaged on this phase of the task 
for the better part of ten days. One portion of the work 
involved cleaving circumferentially a section of the cast-iron 
pipe having an external diameter of 39 in.; this cut was made 
on a slant to facilitate lifting out the detached portion. The 
lower third of this cutting had to be done from within the 
conduit, 


What Made the Job Necessary 

Where the siphon nears the bulkhead line of the Staten Is- 
land piers, it rests 53 ft. below the surface of the water and 
is buried under 26 ft. of mud. By chance a dredge, engaged 
in deepening the overlying slip, hit one* of the 12-ft. pipe 
lengths a shattering blow; the impact opened up a wide and 
long fracture. This necessitated shutting the gate valves at 
the Brooklyn and the Staten Island ends of the main. The 
question was, how to withdraw the damaged unit and to 
insert a mew one in the shortest possible time, and with the 
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least disturbance of the neighboring links? The Merritt & 
Chapman Derrick & Wrecking Co., which had laid the siphon, 
tackled the job. 

First, a wide excavation was made in the harbor bed for the 
purpose of baring the injured pipe, and to give the divers 
a chance to work without fear of the mud sliding in on them. 
The blow that had fractured one pipe unit also forced the two 
contiguous ones downward out of line; and before any cutting 
was done the divers blocked these up. Next, the fracture 
was enlarged near the’ spigot end (right end, in our drawing) 
to form a hatchway through which a diver could get inside 
to cut the lower part of the adjoining pipe just back of the 
bell. Most of the upper section of the bell of the ruptured 
pipe length was then detached by cutting, including an en- 
veloping wrought iron band 4 in. wide and 1% in. thick. This 
work produced an elbow-like hollow which allowed sufficient 
play, when the opposite end was lifted, as shown in dotted 
lines, to break that lead-packed joint and to let the remaining 
part of the bell swing outward and free. 

A new section was promptly lowered and installed in place 
of the fractured one, the joint at the bell being sealed with 
a packing of lead wool hammered home. The gap between 
the spigot end of the new unit and the pipe from which the 
bell had to be severed was bridged by a cast steel sleeve of 
ample length (5 ft.) to provide a strong union. The manner 
of making this connection is shown in the sketch. The bolts 
shown were used merely to equalize the space to be used for 
lead wool packing. 

Before the repaired siphon was permitted to send water 
onward to Silver Lake reservoir, Staten Island, it was scoured 
out and sterilized. This was done by turning Catskill water 
into the siphon at Brooklyn and discharging it into a sewer 
at the Staten Island side by way of a 12-in. blow-off. When 
all of the mud and foul water were thus purged from the 
conduit, chloride of lime was added to the water entering at 
Brooklyn. This measure continued until tests 
showed the siphon to be absolutely clean. These steps were 
essential, for this supplies some 125,000 
people daily with the bulk of their potable water. 


protective 


normally siphon 


GROWING SUPPLY BUSINESS IN PHILADELPHIA 


The U. G, I. Contracting Company, of Philadelphia, are 
reported to have entered the oxy-acetylene supply field in 
a very large way. One of the recent developments in their 
activity is the establishment of an oxygen manufacturing plant 
in Philadelphia. As they are distributors of Rego apparatus 
in that territory they are closely in touch with the market 
for gas. said to be lively there for the heavy 
hitters. 


Business is 


G. P. A. ANNUAL JUNE MEETING 


The annual June meeting of the Gas Products Association, 
will be held at Excelsior Springs, Missouri, on June 28, 29 
and 30. From all indications this will be the liveliest and 
best attended meeting the association has ever had, and a 
cordial invitation has been extended to all associate members 
to be present at Excelsior Springs for the gathering. 








ATLANTIC WELDED PRODUCTS COMPANY TAKEN 
OVER BY PENNSYLVANIA ELECTRIC WELDING 
CoO., INC. 

The possibilities of the Pennsylvania Electric Welding Co., 
Inc. of 416-8 Vine Street, Philadelphia, Pa., will be greatly augu- 
mented by the addition of the equipment and good will of the 
Atlantic Welded Products Company, which the former company 
has recently taken over. The improved concern will handle all 
types of production and repair welding. Their lines consist of 
boiler, automobile, tank and job repair work. 














THE SCIENTIFIC SIDE OF WELDING 


What the Microscope Tells About Defects in Welds 
—Hammered Welds—lInfluences of Impure Gas 


By E. Atkins* 


(Continued from May issue) 


Weld Defects 
New we come along to deal with some of the defects 
that are found in welds which are the cause of their 
very low efficiency, either from the point of view of strength 
or toughness. 
The micro. photograph Fig. 17 is of an acetylene wrought 
iron weld showing a layer of slag in between the weld and 





Fig. 17. Slag in Acetylene Weld. 


the bar, due to the surface of the bar not being properly 
fused before the filling material has been run in. A weld 
such as this, of course, simply falls apart under a slight pull 
or bend. This is shown in Fig. 18 where it will be observed 
that the actual fracture has taken place along the line of 
slag. Perhaps a better illustration of imperfect penetration 





Fig. 18. Fractured Acetylene Weld. 


in an acetylene weld is shown in Fig. 19, this being of a thick 
bar formed of a double “V.” The bottom “V” was filled in 





*Lecture delivered at a general meeting of the British Acetylene 
and Welding Association, on Thursday, September 22, 1921. 

+General Works Manager, Messrs. Rylands Brothers, Litd., 
Warrington. 


fairly solid, but it will be seen that the root of the ¢ 
unjoined, the filling having been run in without bei: 
to the bar. 

Sometimes in the welding of very common wrou; 
without the greatest care, the slag thread in the bar 
melted and run down at the junction of the bar a 
This is shown in Fig. 20 where it will be noticed 





Fig. 19. Imperfect Penetration in Acetylene Weld 


slag thread has practically been turned over at rig! 
along the junction. In arc welding, also, without 
tention, slag may be included in the filling materia 
illustrated in Fig. 21 where slag ribbons are show: 
weld. In Fig. 22 a. blob of slag in an arc weld is e> 





Fig. 20. Slag in Bar and Weld. 


this, it will be observed, having a distinct structur: 
own. Included slag in a weld inevitably result in a w: 
ing of the joint. 

Using an oxidising flame or prolonged playing upo! 
molten metal with a blowpipe flame, will result in the ‘!!'" 
material of an oxy-acetylene weld being charged with 0%" 
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mecks. These are seen in great numbers in Fig. 23, the metal 
being simply polished and photographed without etching. 
Welds of this description are bound to be of a brittle character. 
In addition to oxidising the weld, large grain growth is often 
engendered by prolonged heating, and this defect is shown in 
Fig. 24. If not badly oxidised a weld like this can be con- 
siderably improved by hammering. In connection with this 
the term “over-heating” should not be confused with that 
“burning,” although in. practice it is very usual to use 


already mentioned, contains .89 per cent. of carbon, and the 
network at the top of the Fig. shows the hard carbide of iron 
structure together with dark areas of pearlite, the resulting 
carbon content being about 1.6 per cent. The surface of this 
weld was so hard that it could neither be filed nor machined. 
In passing, it may be mentioned that the use of the blowpipe 
under these conditions gives us at times a very ready methcd 
of case-hardening. 


Difficulty is sometimes found in welding metals that have 





Fig. 21. Slag Threads Through Are Weld 


both terms to cover the same phenomenon. When the metal 
is burned, hammering will not bring it back to its normal con- 
dition, and nothing short of actually remelting the metal and 
purifying it will restore its full properties. An illustration of 
the actual burning of a metal is shown in Fig. 25 which is of 
a weld in medium carbon steel, and if the same photograph 
is compared with that of Fig. 26 which is an acetylene weld 








Fig. 22. Slag in Are Weld. 


of the same materia] that has been over-heated, it will be seen 
what a distinct difference there is in the resulting structure. 

Through using a blowpipe flame with an excess of acety- 
lene it is quite easy to carbonise a weld, which means that 
iron or mild steel in the molten state may have carbon added 
to it and be converted into high carbon steel. A good illus- 
tration of this is portrayed in Fig. 27 where, in the filling of 
the weld, the structure of every grade of carbon content from 
-10 per cent, right up to 1.6 per cent., can be seen. The .10 per 
cent composition is, of course, of very mild steel, and this 
structure is shown by the white area at the bottom of the 
photo. The dark zone in the centre is of pearlite which, as 


Fig. 23. Oxide in Acetylene Weld. 


been coated with other metals, and this is particularly so 
with tinned iron or steel. Careful investigation shows that 
the tin combines with the iron at the high temperature of 
the blowpipe, and forms not only a very hard compound, 
but also one of large crystalline structure. This is illustrated 
by Figs. 28 and 29. In Fig. 28 the hard compound of the 





Fig. 24. Overheating in Acetylene Weld, Mild Steel. 
weld is shown at the right hand with the large crystals, the 
left being the bar with the globules of slag. Upon stressing 


or bending the bar slightly, fracture results, and the reason 


of this will be seen in Fig. 29, where the little “blocks” of 
the iron-tin compound are shown separated from each other 
the crystals apparently being held together with very little 
tenacity. 
Hammering of Welds 

There is not the slightest doubt that the judicious hammer- 
ing of either acetylene or electric welds of iron and steel im- 
mediately after they are made is a great advantage; this can 
be plainly seen by examining the micro-photos, Figs. 30 and 








F 
i 
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31, the former showing the structure of a steel just as welded, 
and the latter showing the fine grains set up by hammerings. 
When properly hammered the weld, of course, has altogether 
better mechanical properties in the direction of standing, 
bending or elongation. There is, however, one thing carefully 
to guard against, and that is the hammering of the weld at 
too low a temperature; this should cease before the material 
comes down to a blood heat, or just when the iron regains 
its Magnetic properties in the form of attracting a small 
magnet. If hammered at too low a temperature incipient frac- 





Fig. 25. Burning in Acetylene Weld. 


tures will be set up in the metal as shown by the micro- 
photo. Fig. 32. 
Effects of Impure Acetylene 

Torch welders ought carefully to guard against using 
impure acetylene, as there can be no doubt whatever that the 
molten metal can take up both sulphur and phosphorus from 
the sulphureted hydrogen and the phosphoreted hydrogen 
contained as impurities in the acetylene. Careful tests have 
been made with the results as tabulated below:— 





Fig. 26. Overheating in Acetylene Weld. Medium Carbon Steel. 


Effect on Deposited Metal of Pure and Impure Acetylene 
and the Electric Arc. 


Carbon .20 .08 .06 105 Trace 
Silicon .04 Trace Trace Trace Trace 
Sulphur 063 .009 012 10 O11 
Phospltorus 035 .012 O11 .04 O17 
Manganese 40 .12 .12 10 .05 


Comparing the sulphur in the filling wire with the sulphur 





in the weld it will be noticed that this, through 

acetylene, has been increased about ten times the p!| 
also being increased about three times. Placing th: 
by the side of those obtained when the same filli 
used in an electric arc, it will be seen that there has 
a very silght increase both in the sulphur and 
this, no doubt, being due to these elements p 
from the plate to the filling. Attention might als: 
to the different effects on the carbon and manga: 


Carbon 7 


D 
r 


the three methods of welding. 


_—[— — 





Fig. 27. Carbonized Acetylene Weld. 


To show what actually takes place in a plate and \ 
electric arc welding conditions, a panorama method 
four micro-photographs is adopted, these being tak 
positions as shown in the diagram Fig. 33, covering 
only of 4%” and crossing the junction. In No. 1 pos 
structure of the plate, Fig. 34, is shown to be unaff 
the heat from the arc. At the right hand side of N 
35, it will be seen that the structure of the plate is 
ihg to break down slightly under heat diffusion 
position, it will be seen from Fig. 36 that the plate st: 





Fig. 31. Acetylene Weld in Medium Carbon Steel. Hammered 


completely diffused, whilst in No. 4 position Fig. 37, w 
to the junction and weld. Immediately to the left 
weld it will be seen that the plate shows a large grai: 
ture due to the metal being somewhat over-heated 
group of micro-photographs clearly show why a weld 
erly made does not break’ at the junction, but more often pu!!s ‘ 
away at the plate on account of this being at one par 
annealed state whilst the adjoining part is somewhat 
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Fig. 28. Welded Tinned Iron. ‘ig. 29. Acetylene Weld of Tinned Iron. . 30. Acetylene Weld in Medium 
Carbon Steet, Unhammered. 


Fig. 32. Fraeture in Acetylene Weld Through Hammering at too 
Low a Temperature. 


$2 . Fig. 34. Are Weld, Plate Structure on No. 1 Position. 
It will be noticed that the effect of heat diffusion travels to 
about one-sixteenth of an inch from the edge of the plate, 
and usually this is about one-half the distance that obtains 
in the case of oxy-acetylene welding. 
To illustrate the effects of annealing on the material the 
weld in the last case was carefully annealed and then gave 
; the structure as shown in Fig. 38. From this it will be ob- 
Fig. 33. Diagram of Are Weld Showing Position of Micro- ; ee . » 
Phetegvaphe. served that there is a distinct line of separation from the 


Fig. 35. Are Weld. Plate Structure at No. 2 Position, Fig. 36. Are Weld. Plate Structure at No. 3 Position. 
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RESO 


(7 WELDING AND CUTTING APPARATUS 3 


The Bureau of Standards states in Report No. 200, page 94: 


“With blowpipes furnishing THE ACETY- 
LENE UNDER A HIGHER PRESSURE 
it is therefore evident that the tendency to produce. 


flash backs is minimized if not entirely suppressed.” 


REGO Pressure Chart 























Tip No, | onde Acetylene | Pounds Oxygen 
“ LAd 2 13 
“ io 2} 2 
: aq (3 21 24 
| L-4 3 24 
Re L-5 4} 3 
L-6 5 4 
L-7 51 44 
L-8 6 5 
L-9 ee see 
1-10 9 74 
” a _ “If It’s a REGO You Can Forget the Torch 
? and Concentrate On the Weld Itself.” 














THE WELDING ENGINEER 


ey WELDING AND CUTTING Os; 
REGO Combination Welding-Cutting Torch $43% 



































The REGO L combination Welding-Cutting Torch is THE torch for general 
welding and repair shops.. This torch is designed for any range of welding 
work. There is no extra weight of high pressure cutting valve or cumbersome 
attachments to burden the operator. Changing the welding tip to a cutting tip 
changes the torch from a welding to a cutting torch. The high pressure cutting 


jet is regulated IN THE TIP. 


REGO L torch with assortment of any desired 5 
copper welding tips and one cutting tip......... $43.00 


With tips | to 10 and cutting tip............... $53.00 


Complete outfit No. 5 including torch, 5 welding 
and one cutting tips, 2 large size regulators with 
brass gauges, hose, wrenches and carrying case. ..$105.00 


Complete outfit No. 5-A including torch, 10 weld- 
ing tips, 2 large size regulators with brass gauges, 
hose, wrenches and carrying CaS€......6-.eeeee, 
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carbon, the black areas in the plate showing the pearlite or 
carbon areas, whilst in the weld above the carbon has dis- 
appeared. 

A good deal has been said about the dissolving of nitrogen 
into the weld portion of an arc weld, and this is certainly 
proved both by chemical analysis and micro. structure. Fig. 





Fig. 37. Are Weld, Showing Junction of Weld at No. 4 Position. 


39 shows a micro. photograph of one side of a double “V” 
electric weld, in which small nitride needles will be noticed. 
To show these better a micro. photograph of the same to a 
magnification of 1,000 diameters is given in Fig. 40, in this 
the needles are plainly seen and also two small blobs of slag. 
Careful analysis of the weld material gave .14 per cent of 
nitrogen and analysis of the electrode wire gave only about 
one-tenth of this amount. There can be no doubt that 





Fig. 38. Electric Are Weld Annealed. 
occluded nitrogen is a cause of brittleness. 
acetylene welders are free from this trouble. 

A large number of experiments have been made to find out 
the relative effect of electric arc and oxy-acetylene welding 
on the material deposited. Some of these results are tabu- 
lated below and speak for themselves :— 

Arc Weld on % In. Mild Steel Plate 

Asbestos Covered Electrode 


Fortunately 


Plate Filling Wire Weld 
Carbon 12 12 .038 
Silicon .047 .033 045 
Sulphur .048 015 .022 


Phosphorus .038 
Manganese 49 





Trace 
.34 


Manganese loss, 9 
Sulphur gain, 50 | 


Carbon loss, 68 per cent. 
Silicon gain, 36 per cent. 





Fig. 39. Nitride Lines in Are Weld to a Magnification of 10 
Arc Weld on % In. Mild Steel Plate 
Flux Coated Electrode 
Plate Filling Wire 
Carbon 19 .13 
Silicon 18 013 





Nitride Lines in Are Weld to a Magnification to 1000 Dia 





Fig. 40. 
Sulphur .034 .022 
Phosphorus Trace .014 
Manganese 49 37 


Carbon loss, 8 per cent. Manganese loss, 32 p 
Silicon loss, 98 per cent. 
Oxy-Acetylene Weid on 4 In. Wrought Iron Plat ia 
No Flux Used 


Plate Filling Wire 
Carbon .034 13 
Silicon .12 013 
Sulphur .023 .022 
Phosphorus .068 014 
Manganese 15 37 \j 
Carbon loss, 38 per cent. Manganese loss, 65 per ce™ 


Silicon loss, 98 per cent. 
(To be continued. ) 
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WELDERS SNATCH LOG-LOADER FROM JUNK PILE 
he Bennet Auto and Machine Company, of Hattiesburg, 
(ississippi, have made a reputation for themselves in that 
as master welders. One of 
the welding of two eight-ton log-loader bases for the 
Lumber Company of Miss 
; piece of work had always enjoyed a place in the category 


their recent achievements 


ikbine Wiggins, Evidently 


things which “couldn’t be done,” for one of these pieces 
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cooled in good shape and no contraction cracks showed up. 

The above process was followed on the second casting with 
no changes of any import. 

“The above process was followed on the second casting 
with no changes of any import 

“If you will note in the pictures, each end of the piece is 
built to take care axles and wheels and form the support 
of the entire machine, at this point our worst problem arose, 











The Casting on the Junk P.le. 


Messrs. 
Travis and Roby, owners of the welding shop, tackled the 


had lain on the junk pile for about seven years 


contract of welding the old base and another one which had 
just been broken, and made a success of both. Thirty hours 
of welding time were put on the job, which consumed 125 
pounds of cast iron, 1,180 feet of acetylene, and 1,590 feet of 
oxygen. This is considered a record for heavy welding jobs 
in that vicinity. Three views of the operation are shown 
herewith. “To see the difference in the loader a few days 


ago,” says the Hattiesburg American, “and see it ready 
for operation, shows the remarkable work that was done by 


the welders.” 


now, 


Mr. S. E. Travis writes the following interesting description 
of the work: 

“The entire job (welding two of the loader bases) covered 
four and one-half days, the first being spent in packing equip- 
ment here for the start and in chipping the casting and setting 
it up for preheating. The total length of the break was 85 
inches, this, of course, including web members etc. This 
chipping was done with an air hammer. The casting was 
then blocked up, the table or track side up, and clear of the 
ground about two feet, the detached section placed with a 
proper allowance for contraction and tacked in place with a 
torch. 

“A furnace about five feet in diameter was built around and 
over the break and filled with charcoal, which was lighted 
about three in the morning. At six thirty actual welding 
work began and lasted without a stop until nine thirty in the 
evening, one welder doing the work with the writer acting 
as relief occasionally. 

“It was necessary to work the casting from three different 
positions; this furnished the biggest problem of the job. Both 
faces had to be welded and the web members were broken 
also. As most welders know a casting weighing approximately 
éigit tons, with fully two tons of it red hot and the rest too 
hot to touch, is no joke to handle. 


To take care of this, we 
ult an overhead frame of strong timbers and mounted a high 
nnage differential block on it above the casting. The bot- 
tom or track side of the piece was welded first, then lifted on 
lige as shown in one of the pictures long enough to weld 
he web. At this stage to prevent losing heat on the casting, 
two torches were brought into play, then the casting was 
ished right side up where the other side was welded and 
lloisted back on edge, bricked up, and prepared for cooling. 
“The cooling was also an interesting feature for the track 
‘ bottom of this piece was a heavy section, about four inches 
thick, while the web and other side were only 1% inches. 
‘ecessarily then, the thin sections could not be allowed to 
ol normally so heat was kept next them and the thick sec- 
m heated by radiation only. 


+ 


In this manner the casting 


Preheating the Break, 


The Casting Ready for Service. 


to properly take care of the expansion and contraction so as 
not to interfere with the alignment of the wheels. At the 
conclusion of the job, after cooling, neither of the pieces 
varied more than one-sixteenth of an inch (we only had an 
allowance of three-sixteenths). 





WELDING REDUCES COST OF REPAIRING MOTOR 
GENERATORS 

Replacement or repair of substation equipment when 
auxiliary apparatus is not available was recently facilitated 
at the Bryant Street substation of the Market Street Rail- 
ways of San Francisco by the use of welding, when trouble 
was experienced with some motor-generator sets. 

Starting strains caused a loosening of the bars on the end 
rings of the squirrel-cage windings of the 2,150-hp. synchron- 
ous motors used, causing them to burn off. It was first 
recommended that the rings be replaced, but when it was 
taken into consideration that the machine on which the re- 
placements were being made would be out of commission 
four or five days, it was found that this was impracticable, 
load conditions being such that all the generators were 
needed during the peak hours. Consideration was given to 
removing the field spools from one motor at a time, sending 
them to an outside shop to be welded. This also proved im- 
practicable. 

The work was finally performed by welding. Preparatory 
to this plates of sheet iron and asbestos to insulate the coils 
from the heat were made and a blower was arranged to 
supply a blast of cold air through the coils while the work 
was in progress. The actual welding was done during off- 
peak hours. The stator was moved forward by jacking, al- 
lowing the squirrel-cage winding to project 2 in. From four 
to six coils were welded an hour, each coil having four bars. 
The stator frame moved in both directions to allow welding 
the bars at both ends. 

Each of the five motors on which the work was done was 
out of operation but four hours, two hours in the morning 
between load periods and two hours in the afternoon. Ap- 
proximately twenty hours was required to complete the work 
on the five motors. The cost for the entire job of welding 
on the five motors was $100, or $20 per motor. It was 
estimated that the replacement cost of the worn parts would 
have been $200 per motor, or $1,000. 


According to J. E. Beckman, chief operator for the trac- 


tion company, welding of the worn parts has improved the 
operation of the motors more than replacement would have 
done. Contact is better as a result of the weld than if new 
parts had been installed and riveted. The motors also start 
more quickly and with less danger of short-circuiting — 
Electrical World. 
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Production Welding on Sheet Metal 
} OW that business has picked up to an appreciab| 
in nearly all industries job welding shops are find 
increasing demand for their services in various kinds 
duction work. One of the most common productio: 
is the fabrication of thin sheet metal containers. The: 
limit to the variety of shapes, sizes, and designs, and 
ently no limit to the uses for such containers. Good 
can be made so easily and quickly by welding, with 
practice, that most shops are on the lookout for som: 
work. In fact it is claimed by some very successfu 
owners that a welding shop cannot operate at a profit 
having production orders on hand at all times, and tha: 
metal work is about the most satisfactory. Natura 
welder who understands how to cut, handle and as 
thin sheet forms will do more and better work, so it 
not be amiss for the welder to do some private stud 
the tinsmith’s and sheet metal worker’s trade. 





The Usual Methed of Doing the Impossible 

ELDING Monel Metal by the metallic are pro 

until recently ranked fairly high among the list 
possible welds. Like a good many other impossi 
which faced the welding industry during the early years 
development—it has been done. Learning how 
required two lessons, one to find out why it couldn’t | 
and the other to remove the “why.” Now that 
definite has been accomplished it looks rather simp|: 
vious attempts to weld this alloy with the arc had result 
deposits pitted with blowholes, due to excessive oxid 
Coating the electrode with a metallic “flux” overcam 
condition and yielded a firm deposit which stood up 
ably under a series of tests. Most likely the problem 
have been worked out long ago if it were as simp| 
sounds. It is still, strictly speaking, in the experin 
stage, but well clear of the category of things imposs 
Other impossible problems are receiving the same attent 
thanks to the men who recognize the limitations of fu 
welding as only temporary, the welding industry 
gressing. 


som 





Suppose the Welder Made His Own Rules 
AFTER the rules committees gets through, what then 
the welder really any better off than he was befor 
any worse? The matter of getting permission to make a 
in a certain place is not nearly so important as the matt 
getting the ability to make a perfect weld in every | 
where a weld is specified. When the authorities let d ; 
the bars a little there is no cause for excitement, for rus 
in to take advantage of every concession. It is, rather, ti 
to get down to brass tacks and make good on every poi 4 
If the welders themselves were given full responsibility » 
establishing the limitations on their work, and especially 
the work of their fellows, they would undoubtedly find t! 
selves proceeding with the same caution which now 
irksome to them. 





Let the Fall Meetings Start Strong 


I T IS generally conceded that any attempt to hold larg 
meetings through the summer months is waste effort, but 
it should not take two or three months to get started in th: 
Fall. The membership committees and program committees 
have a fine opportunity to show their mettle through the va 
cation season without having to rush matters. Co-operatio! 
between these committees might make it possible to hav 
enough funds in the chapter treasuries, and programs worke( 
out far enough in advance so that before each meeting printe( 
copies of each paper could be circulated to all members an‘ 
prospective members. This is the only way to make sur: 
intelligent discussions, and one of the best ways to build 
membership lists and make the society worth while to th 
members. 
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PREST-O-LITE 
Why Prest-O-Lite Makes Its Own Cylinders 


Prest-O-Lite delivers to the user a product that is Prest-O-Lite 
through and through. 


The cylinder is made in a Prest-O-Lite factory specially equipped 
for cylinder manufacture. Prest-O-Lite engineering skill and 
inspection control every step in production. 


Making cylinders to its own design, guarding every step, Prest- 
O-Lite knows that each cylinder measures up to its high standard 
resulting from years of experience in the manufacture and distri- 


bution of Dissolved Acetylene. 


Each Prest-O-Lite user An inquiry at our nearest sales office will bring you information 

looks to his nearest District concerning our latest sales and service plans. 

Sales Office not merely for 
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Sxest-O-Lite 


DISSOLVED ACETYLENE 

















GRIZZLED OLD WARRIOR BOWS BEFORE GRIM 
REAPER 


U. S. S. Brooklyn, Erstwhile Pride of the Navy, Invincible 
Against Spanish Armada at Santiago, Yields to 
Peaceful Wielders of Cutting Torch 


With the cutting up into junk of the U. S. battle cruiser, 
Brooklyn, famous as the fighting flagship under Admiral 
Schley, there passes into the limbo of things departed a 
symbol of the new America, which in our generation has 
taken up the cudgels of war for the liberty of peoples beyond 
established American boundries. This grand old warship, 
obsolete though she has been these many years, still stands 
for the best traditions of the American Navy: for victory in 
defense of human liberties. 
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CHASSIS WELDING 
By S. W. Miller 
A NUMBER of articles have appeared from time ; 


in the welding journals in connection with the \ 
of automobile frames, and a number of ingenious n 
of reinforcement have been suggested, all of which ar: 
ble and which have, doubtless, given satisfaction. H, 
I have seen nothing in regard to the principles of r: 
ing, and these should be considered so that the best 
can be followed, if it can be applied. Of course, if it 
be, some other less efficient means will have to be us: 

An automobile frame is almost always either a 

or an I bean. The strength of a beam of any sect 
pends on what is called its moment of inertia. T} 











Views of Cutting Operations on the Brooklyr, One of America’s Famous Fighting Ships. 


The Brooklyn is one of the American sea fighters doomed 
to the junk pile by the recent Washington conference, and, 
constructed at a cost of more than $5,000,000 was sold for a 
paltry $40,000 to a California dealer in scrap metals. It is 
estimated that the ship will yield 6,500 tons of steel, and many 
tons of coppered brass, besides the miles of copper wire 
that were used in the electric signalling system. The 
great engines will also afford valuable salvage in the form of 
parts that can be removed without injury and sold for other 
construction. 

The major part of the demolition work, including all cut- 
ting of iron-and steel, is being done with oxy-acetylene cut- 
ting torches and at last reports the operators were making 
rapid inroads into the vitals of the old battleship. First to 
go were the funnels, each of which weighed approximately 
18 tons. This step of the work was recently shown in the 
news films at moving picture theatres all over the country. 
More recently the six and eight inch armor plate on the 
ship’s turrets was cut and it is interesting to note that the 
One man average per hour on this kind of cutting was ap- 
proximately ten lineal feet. It is of further interest to oxy- 
acetylene operators to state that this cutting speed was at- 
tained with an oxygen pressure of only 85 lbs. In a general 
way the cutting that is being done on the old “Brooklyn” is 
typical of the work that is being done not only in the newly 
created ship breaking yards in this country, but in those of 
England and Japan, in the mighty undertaking set on foot 
at Washington early this year. 

A number of pictures of the work in progress on the 


“Brooklyn” are shown in connection with this brief article’ 


One shows the old craft, so mighty in its day, almost as it 
appeared before demolition was begun. Another shows a 
part of the main stack, atilt and about to fall after having 
been cut at the base of the section. This picture also shows 
a large supply of oxygen cylinders in the foreground. 


quantity which it is not necessary to explain, as it wou 
volve considerable theory of the strength of materials 
enough for our purpose to know that it is a measure « 
strength of the beam. Full explanation .of what it 
how it is used may be found in any mechanical engi: 
hand book. 

The reason for making I beams and channels is be 
the distribution of a certain amount of material in 
shape gives a greater strength than when it is in the for: 

a flat plate or rectangular beam. It is also true that 

deeper the beam for a given weight, the stronger it is q 
moments of inertia of three shapes weighing 15 lbs. t d 
foot of length are given herewith: 

FSR RR es Se PES Oe 

at Psi ltadlis Un ae he Mea Cs 

ay Teer Ce ot as 

Flat plate on edge 6 in. deep, 7/16” thick... 

It is evident that the flat plate is by far the weakest 
strength of an I beam and channel is made up of the strengt 
of the web and the flanges. In the case of the 6 in. chann 
the moments of inertia are: 

|, Up aresepamnrieanS S EE OS ASR ORL ck os 

MME tal nT 20 2S Re ne 

The weight of the web is about 40% of the total weight 
the section, and this 40% gives less than % of the strength of 
the channel. This shows that if we want to increas: 
strength of a channel section, we can do so much more easi! 
by adding metal to the flanges than we can by adding meta! 3 
to the web, so that for the greatest economy of time and ma ji 
terial, the reinforcing of a broken automobile frame shoud 4 
be done by welding a piece on the bottom flange whic! 
where they usually break. This can be placed either on th 
inside or outside as may be best, but the outside is usu 
the easiest to get at. 

Those of us who had anything ta do with the manufactur 
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Achievement 


=<! Achievement—in terms of 
service to you—is here rep- 
resented by types of G-E 
Arc Welding Equipment. 








Type WD Self-Excited Constant 
From the first sets for hand Energy Electric Arc Welder to 


supply power to one operator. 
welding operations to the 
new type of Portable Semi- 
Automatic Arc Welder— 
the General Electric Com- 
pany has been a pioneer in 
the design and manufacture 
of equipment which gives 
to Industry the broadest 
uses of arc welding. 


G-E Arc Welding Special- 
ists are at your service to | , 
select the right equipment G-E Automatic Arc Welder builds 
for production, repair, or shafts, axtes, ete.,and is alse used 
salvage in your plant. 





for welding seams of pipes, 
tanks, etc. 

















G-E Semi-Automatic Are Welding 
Lead is a device to be attached to the 
G-E Automatic Arc Welder which 
obtains the continuous welding feat- 
ures of the t ti ider, 
permits the operator to direct the arc 
as yoquived by the conditions of the 
work. 










G-E Portable Semi-Automatic Arce 
Welding Equipment is the most ad- 
vanced met of arc welding. 


General@@Electric 
comigee Company iiivae - 
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or sale of bicycles in the old days will remember the strong 
talking point of the fish-tail reinforcement and on the same 
principle, that is, of not concentrating the strain straight 
across the tubing by a square ended reinforcement, the rein- 
forcement on an automobile frame should be tapered on the 
ends. The thickness of the reinforcement may be about 7” 
on an ordinary touring cartframe and from %” up for truck 
frames, depending on theif size. It should be welded all 
around the edge after the break in the frame is welded. 

The break in the frame should be welded on both sides. 
Care should be taken, however, not to use any larger tip or 
any greater current than is necessary to make a sound weld. 
I have never known a frame so repaired to give any trouble. 





THE LORAIN PROCESS OF WELDING RAIL JOINTS 
By H. F. A. Klienschmidt 
Resistance Method of Electrically Welding Rail Joints 


This method of welding rail joints, introduced by The John- 
son Co. of Johnstown, Pa., predecessor of The Lorain Steel 
Company, in 1897, has had a large application to the welding 
of street railway rail joints, over 800,000 joints having been in- 
stalled on a number of the largest street railway systems in 
the United States. The process consists in welding a bar to 
each side of the web of the rail across the joint. The bars 
are attached to the web of the rail by three welds, the first 








is being welded, the receiving rail is raised slightly a 
other, so that by grinding away the metal on each s 
worn spot a true surface is restored. To further s} 
the rail at the joints a chock, fitting the under p 
rail head is welded in place at the time the centra 
made and gives a support to the rail head at the joint 
bars 1 inch thick and 3% inches wide a tensile st: 
about 330,000 Ibs. is secured in the joint (in some ca 
have stood over 400,000 Ibs., this being the capacit 
testing machine used). This is considered ample to 
all stresses incident to changes in temperature bet 
hottest days of summer and the coldest days o 
Where rehabilitation work, either on old track or 
construction, is to be undertaken on a large scale, thi 
provides a cheap and satisfactory way of making j 
has been the experience of large users of this process 
Indirect Resistance Method of Butt-welding Rail | 
A few years ago the Lorain Steel Company, of Jo! 
Pa., bought the patents of the Jacobs Welding Com; 
the butt-welding of railway rails by means of inter; 
flux between the rails to be welded, to obtain a unifo: 
over the entire end sections of the rails. The proc: 
since been perfected by the Lorain Steel Company an: 


S 











Sm 2-< 4 ray ven = ~ = _—s = 


| 
| 
} 
} 
| 
| 
| 





SIDE ELEVAT'ON 
o 


























SECTION 4-4 aon 


Expansion Joint for Use in Connection with Electrically Welded Track Where Rail is Exposed Section Through End Weld of Electrically 
As on Elevated Structures and on Interurban Rails. 


weld is made directly over the rail ends, the other two welds 
being at the ends of the bars. The rails, at the point where 
the welds are to be made, are first cleaned with a sand-blast, 
as are also the bars. The bars are then set in position, one 
on each side of the web, and the terminals of an alternating 
current transformer are clamped against the bars on opposite 
sides of the rail. These terminals are actuated by means of 
large levers so that hydraulic pressure can be brought against 
them to force the bars against the rail when a welding heat is 
reached. The terminals having been clamped in place, the 
current from a 200 K.W. inverted rotary converter is turned 
into the welding transformer, which steps the current down 
to about 7 volts with about 24,000 amperes. This current is 
confined to a small portion of the bars only by means of 
projections, or bosses, on the inner faces of the bars, so that 
the heating effect is localized to those portions only that are 
in contact with the web of the rail. In about two and a-half 
to three minutes a welding heat is reached and the parts are 
forced together under a pressure of about thirty-five tons. 
The area of the welds in each case is about three and one- 
half square inches. After the central weld has been made and 
before the bars have had a chance to cool, the ends of the 
bars are welded. In the case of the end welds however the 
pressure is allowed to remain in place for two to three min- 
utes until the metal has cooled below a glowing heat, this 
having the same effect as the forging of the steel under a 
hammer and producing an exceedingly tough strong weld. 
After the bars have been welded in place the apparatus moves 
ahead to the next joint and a surface grinder restores the 
head, or running surface, of the rail. In cases where old track 











Welded Joint. 


a commercially practicable basis amd is now being appli q 
During 1921, joints were butt-welded n tracks in Johnst 
Pa., Boston, Mass., and Philadélphia, Pp. 

In this process the principle is made use of that a cert 
flux after being melted and heated becomes a conductor of 
electricity, its resistance being such however that the current 
heats it as it passes through and the hotter it gets the lowe: 
the resistance becomes. By setting the rail ends a « 
distance apart and applying clay molds around the rail 
the molten flux is confined so that it fills the space bet 
the rails. The current from a 30 K.W. generator is tur 
into the rails and passes from rail to rail through the n 
flux heating it to a high degree above the welding heat o 
steel. The end surfaces of the rails being in conact with ¢! 
heated flux themselves come to a welding heat, at which ti 
by means of suitable clamps the rails are forced together, tl: 
molten flux being forced out from between them. As |! 
rail ends are completely immersed in the molten flux no ai 
can get at the heated steel and no oxidation takes place 
pressure is held in place a certain length of time thus pro- 
ducing the forging effect so essential to securing a strong 
ductile weld of high tensile strength. Experimental tests | 
a large number of butt welded rails have uniformily yielded 
a result over 402,000 Ibs. tensile strength, this being the ' 
capacity of the testing machine used. After the weld is mad: 
a grinder of suitable design removes the upset metal ov! 
the head and groove of the rail and restores it to its origin 
shape. This method produces a butt-weld between adjace"’ 
rails in which the entire section is welded, without the use © 
any additional metal of any kind for making the joints 
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enables the hot metal to be worked or forged after the the surface. Next fit in a piece of carbon %-in. thick in the 

| has been made, thereby restoring the original properties slide way below the breaks, (Fig. 2). It forms a bottom for 

he metal after it has been heated to a welding heat. The the welded iron, at the same time leaving a good smooth 

rrent required for the welding of a 9 inch rail weighing 141 edge to the underside of the jaw. Next fit on top of this 

per yard is about 1,650 amperes at 40 volts, this current another carbon shaped as Fig 3. This is so each side can be 

¢ on about three and one-half minutes to a weld welded separately, not allowing the weld to extend clear 

sere across in one solid mass, which might set up a strain or 

PORTABLE SEMI-AUTOMATIC ARC WELDING SET warp. Should break extend to center hole of chuck, then 

In order to increase the applicibility of its semi-automatic brace up a piece of carbon or brick in the hole against the 

welding apparatus, and make it available for use in any ends of the breaks, filling up uneven spots with fire clay 

‘art of the factory, or shop, the General Electric Company so you can puddle iron without having it run out of the end 

s now building a portable set. This comprises a complete of the slot. See that the center air hole is not entirely stopped 
semi-automatic equipment, with support for a wire reel, up, as air space is needed in the center for combustion. 


mounted on a small truck that can be pulled over the shop Build a furnace out of fire brick supporting chuck laying 
floor by hand, or lifted by a crane. The complete outfit flat face-up on four bricks on edge, see that the bricks sup- 
veighs about 400 pounds. port chuck on the thin parts, allowing the four thick parts 


fully exposed to fire. After laying first layer of brick of 
furnace, work the charcoal well into the center all around so 
as to get as even heat as possible. In firing up with the 
welding torch see that the charcoal is burning everywhere, 
and not in spots. You will have to look it over occasionally 
and sometimes have to use torch several times. This must 
not be neglected if you are to have a job not warped. Do 
not heat chuck hotter than when it commences to show a 
dull red in shadow, not in strong light. It is much more 
handy to have the asbestos lid on furnace in two pieces. 
They can be parted at point of weld, holding down the heat 
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The G-E. Portable Semi-Automatic Welder. 
/ 

The welding equipment consists of a semi-automatic lead, | 
an automatic welding head, with control, and a standard for Gu"es 
holding a reel of electrode wire. Power is supplied to the ‘ FIG 1. FIG SS 
arc through a flexible cable with a plug for attaching it to aa a 
the nearest welding circuit. The reel carrier is equipped \ 
with a brake, and designed to take any size reel up to 2% 
feet in diameter. 

The portable outfit should be valuable in repairing parts 
of machines in place when these parts are too bulky, incon- ‘ 
venient, or otherwise impractical to move, and for doing aie. 
routine welding of all sorts, such as filling holes in castings, 
welding seams in pipes or tanks, or other work of a similar tial 
nature. Besides the saving in time and trouble due to the 
portability of the outfit, its use will save both time and Use of Tapped in Bolts to Increase Strength of Joint. 
material in welding. Typical Shep Cost Card. 


Time is saved, it is stated, because the electrode is fed 
continuously, and because the speed of deposition is from 
25 to 100 per cent faster than that of hand welding. Much 
material is saved by the elimination of waste ends, which 
sometimes amount to from 10 to 25 per cent of the total 
amount of the electrode wire used. Also, since the welding 
operation is continuous, interruptions, which tend to affect 
the strength of the weld adversely, are greatly reduced. 


and not exposing chuck to cold air on top. After weld is 
completed, have enough dry engine sand ready to completely 
bury the chuck. It smothers the fire, cutting off direct heat 
from the bottom and holding it down on top. It is now as 
near to the condition of a regular casting in sand as can be 
had. It is advisable not to take it out under 18 hours, 
When chuck is taken out and laid on a level slab it should 
not rock a bit. This has been my experience. Some four 
LATHE CHUCK WELDING months later a chuck repaired this way was caught and the 
other three jaws broken, the welded one holding against all 
By A. W. Young the strain, which shows what strength is added by the 
In this article I shall endeavor to explain each step in the tapped in bolts. I followed the same method on the other 
work SO anyone not having experience on this kind of a job 


three and I don’t think it will ever break again. 
vill be able to follow without any trouble, referring to the — - 


sketch as the work proceeds. Note first that the jaws were The National Oxygen Co., 12 East Harrison Street, Chicago, 
ompletely broken out. (Fig. I). First have several bolts  IIl., manufacturer of commercial oxygen, has purchased property 
pped in the center of the break nearly at right angles to in the Clearing Industrial section as a site for a new plant. 





, 














>. 


™ ae 
ea eRe St 


PO Ee He 


ae oes 


7 





WELDING COSTS SYSTEMATIZE)D 


Computing Costs is Not So Difficult 'as Many 
Welders Think, Provided a Good System is Used 


Enroute, Minneapolis-Chicago. 
Sunday. 
Dear Ed: 

I just finished up in Minneapolis after quite a stay there. Fact 
is, it took me much longer than I calculated. It wasn’t so bad 
this time because it didn’t rain all the time, like the last time I 
was there. Get acquainted with a young fellow who is connetced 
with a company manufacturing welding equipment. They main- 
tain a welding shop in connection, where commercial work is taken 
in. This lad has run up against all the problems of a good sized 
shop and when he told me that next to getting “real-honest-to- 
goodness” welders, his greatest task had been figuring costs, I 
picked up my ears. Whoa! there, hold your horses, Ed, I fancy 
I know what you're about to say, that you’ve seen all kinds of 
cost systems laid out carefully in some of the trade papers and 
they don’t interest you. Well, I’ve read some of them myself, 
but to tell the truth none of them seemed to “satisfy.” If I can 
only tell you in the same manner as he told me, you will be 




































































vastly interested and you'll 

remember it too, because he COST TIME yp 

made everything so doggone | jen ont 

simple that anybody could ARTICLE 

get it. This is about the way WANTED 

it started: | mee TIME RECORD 
“Very few welders,” he —a | Orr 

3aid, “seem to appreciate that — a 

next to doing real first-class es. a 

work, the matter of costs is Saas ee) 

about the most important TWP Wo. ea) 

thing they have to contend | Ts | OFF 7 | 

with, In every walk of life Kc 

we find those people who are |” = 

easily satisfied, content to Rae —_ 

journey through life at a cer- a a 

tain level. There are others | sr Les. 

who always aim a little high- |= tes. 

ALUMINUM LBs. 

er all the time and strive to | assestos Las. 

get ahead! The same holds |-stsmcoat ___Lss._ 

true of welders. The man — 7 

who is content to make a | esens 

wild guess at the price of |“ 














each job and measures his 
month’s earnings by the sur- 
plus on hand at the end of 
every thirty days, isn’t going to progress as fast as the other 
fellow who goes after things with a system.” 

That's pretty good logic, isn’t it, Ed? But at that, Ill wager 
I know just how your thoughts are running just as if you were 
sitting here in the train with me talking. I’m well aware that 
you always insisted that costs and charges couldn’t be worked out 
well in welding, unless on a production basis because a welder is 
entitled to charge more on some jobs than others. That’s a point 
where you and this fellow agree perfectly only he goes into it a 
little further and draws a dividing line, which I’m sure will hit 
you just about right. But why not give it to you as nearly the 
way he gave it as possible? That's what I'll try to do. He cov- 
ered the whole “shooting-match” from “soup to nuts” so here you 
are: 

“Say a customer came into my shop to have a piece of steel 
welded some day,” he went on. “Let us assume it was a small 
part and required only a few minutes’ time and very little gas to 
make the weld. A charge of one dollar is made; the customer 
pays and is perfectly satisfied. However, the following day he 
brings in another job. This also is a steel job, but the part is 


Typical Welding Shop 
Cost Card. 


much larger and more costly than the first one, yet th: 
of welding is the same. No preheating is necessary 
matter of fact, it takes no more time and gas than the | 
The question I’m going to answer is whether the sam 
shall be made in both cases, seeing the costs are the 
whether the second job, with a greater saving to the 
will not warrant a higher charge for the work. 

“You'll probably think I’m a bit inconsistent when | 
it’s necessary to have a cost system in order to get and 
trade, and then to turn about and suggest that. on certain 
costs be forgotten and another basis used in figuring. Tha 
what I want to bring out though, and if I’m not sadly 1 
you will agree that the method I’m about to outline is | 
justifiable. 

‘Now, if you’ve knocked about many welding shops,” | 
on, “you'll certainly appreciate what the average welde: 
against. He can’t spend much time doping out costs by a 
plicated system and rather than try, he simply takes a wild 
as to the cost of replacing and then makes a charge of . 
that amount for welding. I realized that such a method \ 
never do, so when I came in here I figured it all out and the ; 
sults seem to be very satisfactory. The proof of the pudding 
in the eating, they say, so in order to determine whether a thing 
is to be a success it must be tried out. 

“There are few welders, indeed, who have any idea as t. 
each job is actually costing them,” he continued. “These men may 
be losing money continuously without being aware of it 
just stated, in many shops the cost of welding is generally based 
on the price of a new part, the welder figuring that h« 
receive anywhere from twenty-five to fifty per cent of th: 
of replacing, for his weld. Obviously this practice is wrong { 
the part broken may be of a rather heavy nature, yet costing littl 
in order to make a satisfactory weld considerable gas, material and 
time will have to be expended, in many cases this will amount t 
more than the cost of a new part, so it can readily be seen that 
if the welder charges only half the purchase price that he 
more or less of a philanthropist. Again assuming that a weld 
of this nature has been made and the customer charged as indi 
cated, just what will happen if a short while later the same cus 
tomer returns with a much lighter part to be welded, but a r 
placement costing the same? If only half as much time, material 
and gas is used in this second weld, the customer, if he is blessed 
with any intelligence at all, will expect it to cost him less than 
the first, but when the cost is based upon price of replacing, ther: 
is no way out but to make the same charge. This manner 0! 
doing business in time will tend to strain the relations between 
customer and welder and it’s the wise welder who will prepar 
himself with a good fair cost method and be consistent in his 
charges. In the long run he will be enjoying a good business 
while his competitor, who clings to a ‘hit and miss’ policy, wil 
be forgotten, other things being equal. ; 

“Computing the cost of welds may not be nearly so difficult as 
most operators suspect, providing a little system is introduced 
In making the ordinary weld the cost can be readily divided int 
three elements, namely—time, material and gas, and it certain! 
will not require much effort to analyze these items a little furthe: 
and determine the costs of each very closely. 

“The question of ‘time’ is one which will vary in every shop 
especially so, if overhead and profit is to be considered in it 4: 
is being done here. (Note: Overhead and profit can be figured 
entirely separate if desired, but in as much as they are usual! 
represented by a percentage it may be easier to include them under 
‘time.’) The actual time spent on the job during the preparation 
welding and finishing is obtainable from the time clock, ut th 


26 





e, 1922 THE WELDING ENGINEER 34 


Q@asaageceahaae®d 


Trade 





Mark 





A ONE BRAND, HIGHEST QUALITY 


ed 
; 

§ 
CALCIUM CARBIDE & 
The trade name Carbolite has represented ® 
» 

Fy 

e. 
e 
 § 

e 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 





Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
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American Carbolite Sales Company 
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a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 
@ WAREHOUSES IN ALL CENTRAL STATES & 


eae t¥V@geeraa@» 








38 THE WELDING ENGINEER June 


overhead expense will naturally depend upon just how much it 
costs the operator to do business every hour. The annual expenses, 
such as heat, iight, rent, telephone, insurance, etc., should be 
classed as overhead. If*more than one man shares this, it will 
be pro rata; if welding constitutes only one department, such as 
in a garage, then it should bear its share of the general over- 
head. Whatever this overhead may be, it should then be split up 
into a daily and then an hourly rate. Now if the welder gets 
sixty cents an hour and assuming that the overhead comes to the 
same amount a charge of two cents per minute would have to be 
made to actually break even. If a profit is to be considered it 
should be added to this rate, making the charge for time either 
three or four cents per minute. 

“Material is intended to mean everything used in making the 
weld excepting the gas, this includes the rods, flux, asbestos, char- 
coal, oil, carbon blocks, city gas, etc. There should be no great 
question as to what the actual costs of these are, but too much 
time should not be given to checking these things up as it may 
mean more ‘system’ than business. Knowing that there are so 
many rods to the pound, the welder can easily estimate how much 
filler rod he used, etc. 

“The next consideration is our gas. There are various means 
of determining how much gas is consumed, but probably the two 
methods which follow are the simplest and easiest to employ. 
However, before we find out how much gas is used on each job, 
we should first figure the cost of the cylinder of oxygen and 
that of the acetylene laid down in the shop. This means that 
several things must be considered in addition to the money paid 
to the gas producers. If the shop is in a small town, drayage 
on the empty tank to the depot, the transportation; return dray- 
age and waste allowance for the gas left in the cylinder, all must 
be added to the actual cost of the gas at the recharging station. 
In estimating the cost of their gas, some welders do not include 
the drayage charge because they do the hauling themselves or 
have one of their own men do it for them. This is not correct, 
in as much as their time is probably worth just as much, if not 
more, than the drayman’s. The amount allowed for gas lost and 
left in the tank will vary, depending upon the type of apparatus 
used, but taken on the average about five per cent of the total 
cost of the gas should suffice. Perhaps, if we tabulate our costs 
on a single cylinder it would look something like the following: 





Drayage on empty tank going in.............-..... $0.50 
Ingoing express .........................--- ak alta 1.00 
Cost of 280 cu.’ ft. @ 2 cents. ...0...c...................... 4.40 
Return express .......................... base aig aati 1,00 
REE Sol a ae ON Sot NI 50 
$7.40 

Allowance for waste gas, 5 per cent......0.00000-.-.... 37 
ETE a ROT ON $7.77 


“From these figures you can see that the cost of the oxygen 
laid down in the shop is almost double that paid the charging 
station. Both the oxygen and acetylene gas costs are figured the 
same way unless a generator is used and then, of course, the car- 
bide cost will be very much lower than the tank gas. 

“One method of learning the cost of the gas used on each job 
is to depend entirely upon the reading of the high pressure 3,000 
lb. gauge on the oxygen regulator. Assume that the same amount 
of oxygen and acetylene are used (such is the case in theory, 
but in practice there may be a slight variance) and divide the 
total cost of an equal amount of both gases, laid down in the shop, 
by two thousand, which is the number of pounds pressure in a 
full oxygen cylinder. If, for instance, a 220 cu. ft. cylinder of 
oxygen and a 225 cu. ft. tank of acetylene should happen to cost 
twenty dollars at the shop, then one cent per pound could be used, 
and, should forty-five pounds be indicated as the amount of oxygen 
used on any one job then forty-five cents could be taken to cover 
the cost of gas used on it. Some welders prefer to figure on mak- 
ing some of their profit on the gas charge, therefore they make it 
higher. With the above method it is necessary that gauge readings 


on the oxygen tank be taken before and after every job 
The gauge on the acetylene tank does not indicate the tr 
tents so cannot be used to figure costs. The only way dis 
acetylene can be measured is by weight, there being 14! 
to the pound.) 


“The second method mentioned for determining the ¢ 
consists of figuring out, by observation, the amount of ea 
tip will consume per hour. Some apparatus manufacture1 
nish charts giving this information, but it is best to cl 
under local conditions. Some welders consume twice as 
gas as others, even where the same tips are used. If you 
believe it, test two operators out and be convinced. Wit 
consumption data at hand, all that is necessary to know 
length of time the torch was used and the size of the tip 
a time clock is employed or when there is more than on 
used off the same line, this is the logical way to arrive a ' 
gas cost. This card is the one I drew up for the compan 
it has proved very successful. When a job is received | 
office, a shop order is written out and the piece given a nu 
This number is cn a metal tag and is wired to the job s 
not be destroyed if preheating is necessary. The same nu 
is placed on the shop order and also on the cost card and is k: 
by this number only, outside the office. By not knowing wh 
job is for the men working upon it do not show any favorit 
Neither do they get a list of the customers to use if they 
up a shop of their own. As the work progresses, the detail 
entered on the cost card and when finished, the card is retu 
to the office where time, material and gas data are transfert 
the shop order and the price made. This procedure may meat 
tirely too much ‘system’ for some shops and yet not suffi 
for others, but by having something definite in mind and k: 
ing the importance of costs, a means may be chosen which 
do justice to both the welder and the customer. 


“There are exceptions to all rules, however, and this inclu 
welding. In many instances a welder is entitled to an extra cha 
for what might be termed his ‘know-how.’ A skilled w 
might be rightly called a ‘metal doctor.’ Anybody may pic! 
a doctor’s kit, but that don’t make the owner a doctor. So i! 
with welding, the mere possession of the apparatus don’t nx 
sarily mean that the owner is a good welder. It is the ‘kr 
how’ based upon experience that really counts. Therefor: 
find that welding jobs almost automatically divide themsel 
into two classes: ordinary jobs such as the average welder « 
handle and those requiring the services of an expert or one n 
skilled in the art. Now, if we handle all those jobs, included 
the first class, on a ‘time-material and gas’ basis and let t! 
of the second class have an additional charge made for the ‘kn 
how,’ we'll be sifting the thing down just about as close as 
one would care to have it. Take, for example, an aluminum « q 
case or a boiler worth hundreds of dollars; the average welder q 
may not wish to assume the responsibility of undertaking 
jobs for fear of failing. In a case of this kind the man 
does, certainly should receive more than the usual rate, fo: 
is more or less of a specialist in his line. 


There you are, Ed, the dope is all yours. Most people 
different ways of looking at things so perchance some of this lad 
ideas may present the case in a little different light than you 
been thinking along. As he says though, every shop is different 
so a fellow has to give the matter a little thought and mak« 
method suit his case. 

Well, old boy, I feel as if I were going to have writer’: 
cramp if I try to do any more writing. This train writing wit! 
your pad perched upon one knee isn’t the easiest thing in the 
world, but I’ll say one thing for it, it sures does make the tim’ 
fly. As you may be sure I’m mighty glad to get back to he 
quarters once more and here’s hoping that the boss don’t conjur: 
up any more of these long jaunts for “yours truly” for som 
time to come. 

Bye Bye, 


Shey 
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Dep end able Welds 





A QUALIFIED operator, reliable equipment, good quality plate 
and sound welding material assure dependable welds. 


This tank built of $4” Armco plate, 24” diameter x 6’ 0” long 
welded at The Rochester Welding Works, Rochester, N. Y., by the 
oxy-acetylene process successfully withstood test pressures of 1950 
lbs. The longitudinal seams are welded from both sides. Page- 
Armco Welding Rods were used. 













Page-Armco Welding Rods and Electrodes—the metallurgically cor- 
rect welding material—guaranteed 99.84% Iron. 

Conform in all respects to American Welding Society Specifica- 
tions. 


Gas Welding Rods, G-No. |-A. 
Electrodes, E-No. 1-A. 


Page Steel and Wire C ny 
BRIDGEPORT, CONN. 
MANUFACTURERS OF 
Rods—Armco Ingot Iron and Special Analysis Steels. Wid 
Wire—Plain and Galvanized—Spring, Rope, Telephone, Telegraph, Bond, Strand. 
Fence—W oven—Right-of-Way, Field, Industrial, Factory Partitions, Gates, 
Machine Guards, Window Guards. INGOT IRON 


District Sales Offices 
Chicago New York Pittsburgh Portland, Ore. San Francisco 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 
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Strength of Arc Welded Pressure Vesse| 


Results of Tests on Electrically Welded Containers 
and Specially Prepared Specimens of Welded Metal 


By R. J. Roarkt 


(Concluded from May issue) 


16. Owing to the fact that the ends of the specimens were 
subjected to restraint from the wedge grips, the bending mo- 
ment on the welded section was not equal to the load times 
the eccentricity, but was approximately two-thirds of this, as 
can be shown by the methods used in the analysis of statically 
indeterminate beams. The computed values of ultimate 
stresses wefe estimated on this basis. On account of the fact 
that the section extends for an indefinitely short distance, the 
actual stresses were undoubtedly in excess of those com- 
puted and the results are of value mainly as proof of the uni- 
formity of the welds, as an indication of their behavior under 
such stresses and as showing the relative strength of the weld 


TABLE 3 


Resutts ofr Sarak Tests 





DIMENSIONS OF } 

















: SPECIMEN | Max. 
SPECIMEN) CONTAINER FROM WHICH —— Loap 
No SPECIMEN was CUT | Length of Width of 
| Welda | Weld 6 Lb 
| | In. | In. 
— | — —— sateen © 
1 | No. 4— 16 inch 2 05 35300 
2 | gas welded 2 05 36000 
3 } (previously tested) | 0.97 | 27600 
' 
4 | weld by Le Quelle | 1 Ol | 22000 
5 | No. 5— 16 inch | 2.00 | 2750 
6 | gas welded 1.02 0.79 16350 
° : ; . } 
7 weld by Vilter Co 1.00 0.82 } 19690 
8 1 02 0.97 | 20500 
Average 
ace Sn i —_—|- PRES Crean SOP. EE ee 
9 ' No. 1 16 inch 1.10 | 0.85 10560 
10 | electrically welded 1 o2 o s2 20150 
Average (previously tested) 
11 =| No. 10— 10 ineh 15000 
52 eleetmeally welded 10 | oo 1a70 
13 } (not previously tested) 1.00 0 62 | INITSO 
14 09S 0.75 1SG00 
Average 
15 No. 4— 16 inch 2S 
16 riveted (previously tested 28950 
1v No. 11 — 10 inch } } 19800 
20 riveted | | 18150 
21 (not previously tested) | . , j 19400 
22 | 10300 


Average 


and the adjacent metal. In this connection, special mention 
may made of specimens Nos. 11 and 14, photographs of 
which show that failure occurred through tearing or splitting 
of the metal in the shell, the weld remaining intact. 

17. It is apparent that in the tests of these specimens the 
welded joints were subjected to an extremely severe test. It 
is not believed that a direct comparison between the loads sus- 
tained by the welded specimens and those sustained by the riv- 
eted specimens is significant. By changing slightly the ec- 
centricity of the welded specimens—that is, by bending back 
the shell and head at a point nearer the joint—their strength 
in tension could be much increased. The test does subject 
the section A-A to a combination of bending and tension sim- 
ilar to that caused by internal pressure in the container but 
the bending moment is proportionally much greater. The test 


be 


*Paper presented at the Spring Meeting, Atlanta, Ga., May 8 
to 11, 1922, of the American Soctety of Mechanical Engineers, 29 
West 39th Street. New York. 

tAsst. Prof. Mechanics, University of Wisconsin. 
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TESTS OF SPECIMENS 





would have given conditions more like those existing in 
had the eccentricity been made less, but owing to th 
ness of the metal in the head it seemed advisable t: 
the necessary right-angle bend at the base of the flang: 
18. Specimens of type B were tested in shear. Th: 
tool was designed to hold the specimen in such a positio: 
the line of action of the applied load passed through t! 
tral axis of the section being tested. This necessitated 
ing the plane of the section slightly and so introduced ; 
compression, but it eliminated the bending moment 
would otherwise have existed. In general, the specime: 


in shear, as was intended, but in some cases it was 


CUT FROM CONTAINERS 


ON SPECIMENS OF Type B 


| 


SHEARING STRESS ; 
| 


, Ce 
at Max. Loap Per Cent 


Variation 
from Average 





—— Meruop or Fairurt 


Lb. per ld. per 





> nag yal sep. Ann, a Strenath for } 
of Jount Weld Juint | Lin - in Joint 
| Bent and crushed 
| Bent and crus! 
| Bent and crushed 
| Bent and crust 
| Bent 
16000 20200 } 110 Sheared 
19700 21000 | 54 Sheared 
20100 20700 sO Sheared 
Tsoi) 
17s 20000 >a Sheared 
10800 24100 2.3 Sheared 
| ISM 
peed | : Tore and bent 
“iw 27000 7S Sheared 
INZiw) | SA) 17 }  Sheared 
TOOO0 25500 | it | Sheared 
Tow) | 
72100 a Sheared 
wioo Sheared 
SS40 ; | 3.3 Sheared 
| 8]00 | 4 Sheared 
} S660 . 1.2 Sheared 
| S20 | U7 Sheared 
$560 





impossible to secure a shear failure, the adjacent metal 
ing, tearing or bending before the weld gave way. The 
secured from these tests are presented in Table 3. 

19. These tests gave definite information as to the s! 
ing strength of the welded and riveted joints, and al 
abled a study to be made of the homogeneity of the welded 7 
mass. In the case of the electrically welded specimens 
surface of fracture showed uniform cohesion and no flaws 
detected. In the case of the gas-welded specimens 
broke in shear (some could not be so broken) there wer« 
or spots where the parts had not united. In neither the | F 
sion tests of the type A specimens nor in the shear tests oi! | % 
type B specimens were the joints subjected to stresses 
cisely like those existing in the container. To secure pr‘ 
such stress would be very difficult and it is not necess 
The two tests represent the extreme conditions of pure s 
and eccentric tension and so enable some comparison 
made as to the relative resistance of the different joints ' 
actual stresses, which are intermediate in nature. 
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you sure can weld with Fre- 
Flo, castings which have been 
exposed to high temperatures! 


Virgin pig iron and not junk dealer’s de- 
light—is the one and only base of Fre- 
Flo. Consider too that Fre-Flo is made 
under constant laboratory control. A 
sure guarantee of uniformity. 


So when you try this rod once and find 
that it shows no trace of white (chilled) 
metal on fracturing, and moreover makes 
a weld, soft and machineable, free from 
surface oxide and hard spots, you know 
that the same fine welding qualities are 
in every inch of Fre-Flo rod. 


Working samples free on request 


ATLAS FOUNDRY COMPANY 


GUARDIAN BUILDING, CLEVELAND, OHIO 



































WHY THE 


WIEDERWAX 
KEROSENE OILBURNERS 
Are Best For Pre-Heating 


Because you get perfect combustion and this 
means there is no trouble with carbon forming, 
no poisonous fumes given off by the flame and no 
obnoxious odors. 


It also means you get the greatest amount of 
heat with the smallest consumption of oil. 


It is the latest development in oil burners and 
to use one is to quickly appreciate its superiority 
over all others. 


Write us at once for latest catalogue and price 
list on kerosene torches and preheating tables. 


Distributors Wanted 


GEIST MANUFACTURING CO. 
ATLANTIC CITY 8 - - Ol -eCOUNC GS. 


Manufacturers of Modern Preheating Appliances 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


Packed in 
non-return- 
able steel 
drums con- 
taining 100 
Ibs. net. 


Manufactured by 


Gas Tank Recharging Co. 
Works: Keokuk, Iowa 
General Office: - Milwaukee, Wis. 


Distributed by 
Acetylene Service Co., Inc. 


“Dissolved Acetylene in Loaned Cylinders” 
11th Avenue and Zuni Street 


Denver, Colorado 


S 
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20. It appears that the welded joints offered greater re- 
sistance to shear and that the riveted joints offered greater 
resistance to eccentric tension. As pointed out above, how- 
ever, the actual strength of the welded and riveted specimens 
as determined by the test employed (tension tests on speci- 
mens of type A) are probably not fairly comparable. The ad- 
vantage of the riveted joint as respects resistance to this kind 
of stress would undoubtedly be very much less marked if the 
eccentricity of the load were decreased. 

Tests on Specially Prepared Specimens of Welded Metal 
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rupture of something over 58,000 lb. per sq. in. for the ; 
the weld. The dimensions of this specimen at 
through the weld at mid-span were 0.5 in. by 1.25 
24. The other type of special specimen was | 
welding together two %-in. plates edge to edge and 
two pieces from the composite plate so formed. o1 
the center line of the weld and one from one of th, 
parallel to, but some distance away from the weld. 
of such specimens were prepared from plates el: 
welded together and two sets from plates gas-w: 


AC 


TABLE 4 TESTS OF SPECIAL SPECIMENS 


Resvits or Tension Tests on Srecrmens Cet TraNnsverseLty TO WELDED Jornts 





s 
| Area OF 























Stress aT Uitiate 
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| THICKNESS | . | Per Cest Per ( 
Wrorn of THickness | nb ition Cross- Unimate | aoe | Vamariok’ | FE; 
Specimen Kino or | Pate | oF PLate pr eran SECTION AT | Loap | Lb. per | Lb. per | FRoM Av’ce | in § | 
No Wewp } | FRacTURE Linear Inch |} Sq. Inch  |STRENGTH PEK 
a as Tn. | ” | of Welded | ot Welded | Linear Ixcn 
| | > | sq Tn. , j 
| | Joint | Joint | 
1 Electric 1.51 0.39 0 50 0 75 22100 14600 29500 10 
2 53 0.39 0 50 0.76 21100 13800 27800 15 
3 1.51 0.39 0.50 0.75 21250 | 14100 28300 | 24 
4 1.47 0.39 0 31 0.75 21250 | 14500 28300 oO%3 
Average 14450 28175 
- —$—$ —_——————__—_ -— — —— | — _— — —_—— | — - ---- -——- —— 
1 Gas 1 51 0.39 0.34 0 51 19850 13100 39000 13.5 | ; 
2 1.49 0.39 0.45 0 67 1S850 | 12600 28100 92 9 
3 1 50 0 39 0.36 0.58 12350 $250 21300 28.5 0 
4 1.48 0.39 0.42 0.62 18100 | 12200 29400 5.7 2 
Average 11540 29450 | 
21. Two types of special specimens were tested. One was’ gether. One set of each kind was tested in tension 


made by welding together a number of narrow strips of %- 
in. plate edge to edge and then cutting from the composite 
plate so formed a number of strips perpendicular to the welded 
joints. As eight strips were welded together, each specimen 
had seven transverse welds in it. These specimens were 
tested in tension and the ultimate strength and per cent 


—— — 


No I= Plate Remote from Weld 
No 2- Along Center Line of Electric Weld 
No 3-Along Center Line of Gas Weld ____| cy TS: SS 


po + 


c 4000 
; Values in Table Y 
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0.002 0 000! 0002 0 
Unit Elongation 


0 0001 


Fig. 7. Stress Strain Diagram for Special Specimen Cut Parallel 


to Weld Joints... 


elongation noted. Eight specimens were thus made and test- 
ed, four having gas-welded joints and four having electrically 
welded joints. The results are presented in Table 4. 

22. In every case failure took place at or very near the 
center of one of the welds. As shown by the photographs, 
all specimens did not break on the same weld. No flaw was 
discovered on any of the fractured surfaces of the electrically 
welded specimens. 

23. A cross-breaking test was made on one of the elec- 
trically welded specimens, the test piece being subjected to a 
center load on a 12-in. span, with the working side of the 
weld in tension. The specimen deflected without rupture 
about 3 in. under a load of 1,000 Ib., indicating a modulus of 


tensometer being used and the proportional elastic limit 
point, ultimate strength, modulus of elasticity, per ce: 
gation and per cent reduction of area determined. 1 
sults are presented in Table 5 and the stress strain dia 
shown in Fig. 7. 

25. The remaining specimens were tested in shea: 
welding rods, similar to those used in making up the 
containers and other welded specimens, were also test 
shear. The test consisted in subjecting the specime: 
double shear while it was rigidly held in a special shear 
that prevented bending. The result of these tests ar 
sented in Table 6. 

26. Chemical analyses were made of each of the sp« ; 
of this type and of the two welding rods. The results a: 3 
presented in Table 7. 


TABLE 7. CHEMICAL CONSTITUTION OF SPECIAL SPECIMENS 
AND OF WELDING BARS 


(Analyses by Robert W. Hunt Co.) 


Per Cent Per Cent 
Specimen Carbon Manganese 
Piece from center of electric weld .....................-----—-- 0.18 0.05 











Piece from center of gas weld -.......... 0.08 
Piece from plate remote from weld_..................... 0.51 
Welding Bar No. 1 y 12 
Welding Bar No. 2. SRS 5 I Le 0.07 0.05 
Conclusions 
27. Some of the more important points brought out 
the tests are enumerated and severally discussed below 4 


1, Weak points in the containers. 

None of the welded containers of standard design 
primarily at the welded head joint. The nature of the '' 
tures shows that the weak points in the containers wer: 
the lap weld in the pipe forming the shell, where failur: 
curred due to the circumferential tension, and, second 
body of the shell at its junction with the head flange, w! 
failure occurred due to the combination of longitudina! 
sion and bending. It appears that leakage is likely to o 
first where couplings and nipples are welded in. This 


to the fact that the metal of the shell stretches and pulls 
away from the nipple, which does not have a correspondin 
strain induced in it by internal pressure. 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The } quality maintained has never been equalled. 


NONOX SWEDOX SQUARE C CASTOX 


LEKTROX SWEDOX MANGANOX 
GAS CARBOX ALUMINOX 
ARC CARBOX BRONZOX 
VANOX BRAZOX 
ai TOBIN BRONZE 
‘nee COPPER ALLOY RODS 
RAILOX 
CASTOX CASTOX-BRONZOX 


ALUMINOX FLUXES. 








Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 
Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL, ‘erntiral \ f ( . ~~» DETROIT, MICH. 
127 N. Peoria St. (er Skeet ée ae a ompany Warren & Bellevue Ave. 




















Hauck Preheater 
Saves the Weld 


To reclaim several 8 ton cast iron melting 
pots through welding, the engineer in charge 
writes:— "When | tried to preheat the first pot 
in an improvised charcoal furnace, discovered 
that 26 sacks of charcoal burning at one time 
around the pot little more than warmed it. It 
was not until | supplemented this with a blast 
from an oil and compressed air line (No. 4 
Hauck Compressed Air Type Preheater), cov- 
ered the furnace and casting with asbestos 
paper, that | succeeded in securing the preheat 
necessary to proceed with the welding.” 


Preheat With Oil and Get a Perfect 
Weld With a Saving of Time, Labor 
and Gases. 













COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 


K-G WELDING anv CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 


PHILADELPHIA = "PITTSBURGH CHICAGO SPRINGFIELD, MASS- 
and NORFOLK 


Preheater Booklet No. 127 
Sent on Request 


HAUCK MANUFACTURING COMPANY 
Established 1900 
122 Tenth Street 
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2. Strength of electric welds. 

From the tests on four especially prepared specimens, the 
average tensile strength of electrically welded joints was 
found to be 28,500 Ib. per sq. in. From tests on five speci- 
mens cut from containets, the average shearing strength of 
electrically welded joints was found to be 25,500 Ib. per sq. 
in. The mean variation from the average tensile strength per 
linear inch of weld was found to be 2 per cent, and the max- 
imum variation 4.5 per cent. The mean variation from the 
average shearing strength per linear inch of joint was found 
to be 5.2 per cent, and the maximum variation 7.8 per cent. 
The results of eccentric tension tests on specimens cut from 
containers showed that no one of the specimens was mark- 
edly weaker than the average for the lot. It is believed that 
the uniformity of strength thus indicated is of especial in- 
terest and importance. 





the riveted joint. Measurements to determine the . 
permanent protrusion of the container heads show, 
the two specimens so tested, the welded containe, 
a somewhat greater pressure without permanent 

In the case of the riveted containers, leakage occu: 
head joints under moderate pressures: in the case « 
trically welded containers there was no leakage .; 

joint under any pressure. 


‘4. Structure and physical properties of metal in th. 


The microphotographs taken of sections throug 
electric welds, both chosen at random, show almo:; 
uniformity of structure and freedom from iron oxid 
impurities. In none of the specimens of electrica 
metal where fracture occurred at the weld was the: 
dication of porosity, imperfect coalescence, or fia 
kind. In the gas welded specimens tested in sh 


TABLE 5 TESTS OF SPECIAL SPECIMENS 


Resvutts or Tension Tests on Specimens Cut ParaLtet TO WeLpep Joints 













































































ee 
| 
Dimenarons or/UNtT Stress at] Unit Stress | Unit Stress | Moputvs or | Per Cent | Per 
SPrCcimMEN Cross-srectios | PROPORTIONAL |at Yietp Pornt|) at Uttimate Exasticity | Evoncation) Re 
No LOCATION OF SPECIMEN Exastic Liat in 8 In 
Ix Lh. per Sq. In. | Lb. per Sq. In. | Lb. per Sq. In. | Lb. per Sq. In 
; Along center line of cas weld 0.257 x 0.256 23700 36800 36800 20 000,000 19 
2 “Along eenter line of electric weld 0.260 x 0.246 26000 43400 43400 29,000,000 2 i 
1 In plate remote from weld 0.260 x 0 270 2700 39900 59400 29,000,000 90 
| 
TABLE 6 TESTS OF SPECIAL SPECIMENS 
Resunts or SHear.Tests ON Specimens Cut ParaLtLtet To We.vep Jomnts 
Loap aT Farture ts Dovusite SHear 
(La.) Ave 
DIMENSION AREA ers 
or Croas- Cross- 1 
SpeciMeEN LOcATION OF SpecIMEN SUCTION SECTION Load Applied Load Applied Normal : SHEA 
No Parallel to Plane of Joint to Plane of Joint Average | 
. of All Tests 
In (Sq. In. 1 2 1 2 Lt 
wont be = = ESE Oe | site 
1 Along center line of clectric weld 0.265 x 0.254 0674 5840 5480 5300 5736 5740 42 
2 Along center line of gas weld... | 0.259 x 0.26S 0694 6290 6410 6170 6400 6320 i 
3 In plate remote from weld 0.253 x 0.255 0645 7500 7500 a oz 7500 SSI 
4 Welding bar No. 1............ 0.186 Diam. 0272 2580 oa ein : 2580 474 
5 Welding barNo. 2..... 0.186 Diam. 0272 ee: 8. a fee ‘; 2600 $7 SOX 
































In connection with the values given above tor tensile 
strength two points should be noted. First, at the section 
through the weld, where failure took place, the load was 
eccentric, because of the fact that the specimen is asymmetri- 
cally thickened at that point by the joint. This eccentricity 
undoubtedly made the average stress on the joint at failure 
less than it would otherwise have been, and so the values 
obtained were less than the actual tensile strength of the 
metal. The effective eccentricity was not as great as one- 
half the excess thickness of the joint, because the ends of the 
specimen were restrained. No attempt has been made to 
allow for the effect of this eccentric loading, because it repre- 
sents a condition inherent in any so-called single-V weld 
which has an excess thickness. 

Second, each of the four specimens, had, within its tested 
length, several transverse welded joints. The strength of 
each specimen, therefore, represents the strength of tha weak- 
est of these seven joirtits, and so the value given, 28,500 lb. per 
sq. in., is less than the average strength for all the joints. 

3. Relative strength of electrically welded and riveted joints. 

The tension tests om specimens of type A indicated that the 
resistance to tension applied with large eccentricity is greater 
for the riveted joint than for the welded joint. The shear test 
on specimens of type B indicated that the resistance to shear 
per linear inch of joint is greater for the welded joint than for 


were found spots on the surfaces of. fracture wher« 
had not united. 

Specimens cut from along the center line of bot! 
and gas welds and tested in tension failed at their yie! 
which was for the electric weld higher and for the g 
lower than the yield point of the base metal as deter 
by test on a similar specimen cut from the plate som: 
from the weld. The ultimate strength of the base met 
considerably higher and the percentage elongatio: 
higher than for the metal from the welds. Shear tests s 
that the metal from the welds was slightly inferior 
ing strength to the metal of the welding bars and conside: q 


‘ inferior to the base metal. 


5. Efficiency of electrically welded joints. 

While it is customary to speak of the efficiency 0! 
whether welded or riveted, meaning the ratio of the stre: 
of joint to strength of plates joined, the writer does 
believe that this ratio is especially significant in 
of electrically welded joints nor that any value can | 
it that can be regarded as generally applicable. 

It is apparent that while the strength of the plates 
dependent solely on the physical properties of the bas 
the strength of the weld is in great measure dependen' 
properties of the filling metal. Furthermore, the 
excess thickness of the weld, which influences its s''°"¢' 
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Roebling 
Welding Wire 


Conforming to Spec. E1B and GIA of The American Welding 
Society 


: ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
Ya- -in.; Ye-in.; de-in.; %-in.; g-in.; r- 
in. din, having a standard length 
of ‘14- -in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as '-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: M-in.; fe-in.; %4-in.; fy-in.; -in.; 
s- -in.; gy-in.; yy-in.; and in standard Bai a of 36 in, in 
bunt dies walaing: 50 ibs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 




















ut MET WELD GENERATOR 


EARN YOU MONEY 


Write for catalogue and price list 






Distributors eS a, 
of Monthly 
Milburn Price List 
Welding & ; Metweld 
Sp: Welding 
Equipments 
for : Rods 


Ohio—Penna. 


for welding all 
Mich.—New York 


kinds of metal 


METALS WELDING CO. 
Welding Supplies of Every Nature 
4400 Perkins Ave., Cleveland, O. 


Long Distance Phone—Randolph 2836 
Buffalo, N. Y. BRANCHES Detroit, Mich. 













“Quality 


Protects 
Profits” 


TORCH 


Reg. V. S. Pat. Off. 


Non-Flash Apparatus 


Unequaled 
Records for Success and 
Size of Installations! 





The high standing TORCHWELD en- 
joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 


provides many advantages, invaluable to 
the welding and cutting of metals. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 


Freedom from flash-backs—regard- 
less of the size of the a or 


cutting job, — gases properly 
mixedibeyond heat rads of the 
work. 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 


Fulton and Carpenter Sts., Chicago, Ill. 
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varies with the thickness of the plates. Accordingly the ef- 
ficiency of a weld depends on the properties of the base metal, 
the properties of the filling metal, and the thickness of the 
plates. 

By assuming values for (1) the tensile strength of the base 
metal, (2) the unit tensile strength of the finished weld, and 
(3) the per cent excess thickness of the joint, a value can be 
arrived at for the efficiency of the weld that is at least con- 
sistent with the assumed conditions. Thus if the strength of 
the base metal is assumed to be 45,000 Ib. sq. in., and the 
excess thickness of the joint to be 10 per cent (according to 
Prelimnary Report on Rules for the Construction of Unfired 
Pressure Vessels, Am. Soc. M. E.) and the strength of the 
weld is assumed to be 28,500 lb. per sq. in. (mean strength 
as determined by tests made), the efficiency of the joint is 
found to be: 

(28,500) (1.10)/45,000=0.70, or 70 per cent. 

Again, from the results of the tests described, the efficiency 
of the joints may be computed: 

a. As the ratio of strength per lineal inch of welded joint 
to strength per linear inch of plate, the value of the former 
being taken from Table 4 and of the latter from Table 5. So 
computed, the efficiency is found to be 65 per cent for %-in. 
plate. 

b. As the ratio strength per linear inch of welded point 
to strength per linear inch of plate, the value of the former 
being taken from Table 4 and of the latter being assumed as 
45,000 lb. per sq. in. So computed, the efficiency is found to 
be 86 per cent for %-in. plate. 

c. As the ratio of tension per linear inch on butt joint 
at failure of container having longitudinal welded butt joint, 
to tension per linear inch on plate at failure of similar con- 
tainer without such joint, the value of the former being 
taken from the test of container No. 6 and of the latter from 
the test of container No. 1. So computed, the efficiency is 
found to be 66 per cent. 

The writer believes that the correct method of computing 
the efficiency of an electrically welded joint is on the basis of 
a specified minimum strength of base metal, a specified mini- 
mum excess thickness of weld, and an experimentally deter- 
mined average strength (per sq. in.) of the finished weld. 
This method is the one first illustrated above. 

It should be stated that the results of all tests made are 
included in this paper, with the exception of one test made on 
a container of special design, which test was not completed, 
and one test made on a container manufactured by another 
company. 


SOMETIMES SCRAP IS WORTH MORE THAN 
SALVAGE 


The question when to scrap and when not to scrap, occurs 
with surprising frequency in demolition work. At times 
there is a very nice balance between the advantage of salvag- 
ing a piece of machinery or structural work and merely 
junking it. Since the development of éast iron cutting with 
oxy-acetylene the practice in this branch of demolition has 
undergone a very radical change, because it is now economical 
to reduce iron castings to charging box sizes in many in- 
stances where such a procedure could not have been con- 
sidered even a couple of years ago. This is particularly true 
in the cutting up of very heavy iron castings such as are 
found in the mechanical equipment of power plants, 

An interesting case in point is illustrated in the instance 
of a Chicago Malting Company that recently contracted with 
a scrap metal company to dismantle a power plant containing 
a large cast iron fly-wheel. Here the question arose as to 
whether it would be better to remove the fly-wheel in halves 
with a view to reassembling it as second-hand machinery, or 
to cut it up into such sections that it might be easily removed 
and broken into charging box sizes for sale as scrap. Salvag- 


ing would have required the erection of a heavy scafi 
cause the roof of the power house was not strong e; 
allow the removal of the halves by means of block a 
unless some supplementary support was provid 
would probably have been the procedure befor, 
cutting with oxy-acetylene was developed, becaus: 
have been impracticable to break up the fly-whee! 
In the case noted the cost of the scaffolding and 











Oxy-Acetylene Saves Money Whether it is a Question of Salvag 
or Serapping of Metal Parts. 





removal and salvage would have approximated so n: 
resale value of the fly-wheel that its reduction to s 
sulted in saving a considerable sum, even at the pres 
price of cast iron scrap. A picture of a service operato: 
ing the initial cut is shown here. There were eight 
the rim and one on each of the eight spokes. With ' 
ception of the first cut on the rim, all were made by 
tractor’s own operator after witnessing the service « 
demonstration. 

This is especially interesting because of the fact t! 
iron cutting is new to many users of oxy-acetylene w! 
overlook opportunities for making appreciable saving 
one familiar with this development of the process wou! 
upon without hesitation. 

It should be perhaps stated that one of the largest 
of savings on the fly-wheel job just noted was tim 
scrapping operation being accomplished in hours 
several days which would have beer required to rem: 
parts for salvaging. 





NEW BOOKLET ON WODACK DRILLS 
“Electric Drill Facts” is the title of a booklet recent! 

by the Wodack Electric Tool Corporation, of Chicag 

text gives a detailed description of the construction an: 

tion of the “Wodack” line of portable electric drills, grinde: 

and combination drill and grinder. Photographic illus: 

suggest a number of interesting uses for this kind of ma 

notably the use of portable grinders in the welding sho; a 
plete specifications, prices, etc., are given for every modc! 3 
line. Ee 





CHANGES IN AIRCO ORGANIZATION 
At a meeting of the board of directors of the Air R: 
Co., Incorporated, held on May 24, 1922, Mr. A. R. 
formerly vice-president in charge of sales, was elected {11 ; 
president; Mr. M. W. Randall, formerly secretary, was lec! i 
vice-president and secretary; Mr. Herman Van Fleet, fo: 
chief engineer, was elected vice-president and operating manag! e 
Dr. F. J. Metzger was elected vice-president in charge of | j 
and development. 
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Bare Facts 


These Hand Shields are 
made of a strong light 
fibre. Our _ improved 
Lens holder and “ESSEN- 
TIALITE”’ 
of the regular equipment. 
Style *‘D’’, weight only 8 
oz. Style 
9 oz. 


lenses are part 







“L”, weight only 
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Style “D Send for our new Catalogue No. 17 











Put an end to your valve troubles 


By Specifying the New 


Burdett Acetylene Valve 


It can’t leak--- 


The Monel Metal swivel seat is 


gas-tight when the valve is 
closed. The heavy asbestos 
packing grows tighter as the 


valve is opened, 


It can’t wear--- 


The body is Tobin Bronze and 
the Monel 


Metal, making a practically inde- 


one-piece stem is 


structible valve. 





You can’t go wrong, if you buy Burdett Valves 
for Acetylene Cylinders. 


ASK FOR FULL PARTICULARS, RIGHT AWAY 


BURDETT MANUFACTURING CO. 
209 St. John’s Ct. Chicago, Iil. 

















THE WELDING ENGINEER 


Proper protection for the 
eyes has been 


given our undivided atten- 















welders’ 


tion. Suffice to say we 






offer only the proven cor- 


rect types. 


Chicago Eye Shield Co. 
2300 Warren Avenue 


HICAGO, ILL. 
Site “i” CHICAGO, ILL. 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 


Jobs Wanted—4 lines free. 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





For Sale—One Imperial acetylene generator; 100 lb. capac- 


ity; used less than nine months; in perfect condition through- 
out; price, $320, f. o. b. Chicago. Address Austin Welding 
Works, 553 W. Quincy St., Chicago, Il. 





Position Wanted—Thoroughly experienced electrical and 
gas welder wishes position in job shop; will go anywhere; seven 








years’ experience. Address E. Estes, 2611 Prospect Ave., Cleve- 
land, Ohio. 
For Sale—Welding blacksmith and machine shop, fully 


sold. 


Pa. 


equipped ; must be 


Monongahela City, 


FOR SALE—Brand 3eloit Pyramid Type Bending 
Roll, suitable for making welded tanks and shapes. Capacity 
14" plate 62” Belt driven. Will sacrifice for $450. 
Md. Address 35, care The Welding En- 


For particulars write to C. J. Mellor, 





new 


wide. 
F. O. B. Baltimore, 


gineer. 





FOR SALE! 


1 Electric Welding Co. of America GASOLINE Driven Portable Outfit, 
self contained in steel frame, capacity 160 amp., max. voltage 60 v., 700 rpm., 
+ cyl. vertical automobile type gasoline engine with magneto, carburetor, fan 


and large radiator 
WELDER GENERATOR GENERATOR CONTROL 









































2 used Portable Lincoln Picctric Welding Outfits lke cut shown above, 
continuous capacity, 150 amp. DC., intermittent capacity 200 amp, D.C.; volts 
Driving motor is part of outfit and suitable an electric 


for power 
supply of 3 phase 60 cycle current at either 110, 220 or 40 volts. In prac- 
tically 100% new operating condition, all bearings new bearings. This 
is an opportunity to get the equal of a new outfit at ‘at bal? Price, 

1 used Portable Outfit like the above except that the driving motor is suit- 
able for an electric power supply of direct current 220 volts. This Outfit was 
operating properly when taken out of service on closing of the plant. 


WHAT HAVE YOU FOR SALE! We pay good prices for dependable 
Electric Welding equipment. 


STANDARD ELECTRIC MACHINERY ye 


7 E. Hill St. timore, Md. 
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“WODACK” Portable Electric Drills and Grinders are an absolute neces- 
sity in every shop—because they are faster than old-fashioned hand op- 
erated tools—hence a distinct saving in time and labor. 

WRITE TODAY on your letterhead for our new booklet “Electric Drill 


Facts.” It contains valuable information and will be mailed to you free. 


“BUY WODACK GUARANTEED ELECTRIC TOOLS” 
(with the patented automatic-stop-switch) 


Manulactered by W odack Electric Tool Corporation 
43 S. JEFFERSON ST. CHICAGO, ILLS. 












: “WODACK” 5 

oe Combination Portable 

i Electric Drill and Grincer 
Patented Nov. 1, 1921 
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ATTENTION, WELDERS 
Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE you c 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 
i Ais Jule, cd) tho bie 6 oe <oh oe ddewe6Wancbeecseeces cbccespes cee ctl $2.75 Per Pound 
EE Oo n.d caus ca ptas +54 past A aabnka'ne HES cdsapacn ceadddebecthedta 1.00 Per Bottle This metal sold on a Money Ba 
EVER STAY SOD LOOM, for Aluminum..........0.ccccccceeccssccceceeceseeuseeces 2.16 Per Pound Sri. Ad te pet C. 0 
140 Pe oe Br Citeage E Vv E R Ss T A Y Ss a t E Ss Cc oO M P a N Y Prices F. O. B. Omaha, Nebr 
Eastern Distributor 1501 Jackson Street, OMAHA, NEBRASKA wanted in every city. 
~~ 
: . the advantages of this type of construction. Engineer 
Current Welding Literature ene, heen ae in 
POSSIBILITIES IN PIPE WELDING, by F. K. Davis—In piping THERMIT WELD COST REDUCED—How the th 


contractor’s shop fittings formerly requiring expensive patterns rail welding operations have been simplified by the 
are made from otherwise scrap mateial. Tools and machines are a new mixture. Descriptions of six tests on these weld 


repaired and gears restored. Cutting torch cuts more quickly than Railway Journal, June 8. 
pipe cutter. Header produced by welding is practically impossi- : oe "4 % Sh / ae 
ble by older methods. Van Stone joints made in field or in shop peeieet a Ww ELDING OF STRUCTURAL STEEL 
on larger sizes than shop machine can handle. Details of align- e~ arys, Jr.—-Description and results of a series of 
ing pipe line prior to welding. Cutting of flanges.—Heating and to determine the reliability of welded joints and lin 
Ventilating, April. tions of various types of joints.—Iron Age, May 25 
ELECTRIC RESISTANCE RAIL JOINTS, by E. B. Entwisile— ARC WELDING IRON AND STEEL, by E. Wana 
Description of the Lorain bar-weld joint and examples of its extensive and practical discussion on things operator 
application in several large cities. Description of the butt-weld a — the procedure followed in the Rock Island 
joint recently perfected.—Electric Railway Journal, June 10. snops. ractice exercises for new operators and instru 


: making typical railroad shop welds. [Illustrated by | 

OXY-ACETYLENE WELDING, by C. 8S. Milne—Application of and diagrams.—Electrical Review and Industrial Engin: 

the process to the repair of iron castings. Discusses the diffi- ss ven” aie f | ee a rae . 

culties usually encountered, with particular emphasis on the neces- my “yg 5 ae Ps THE — S OF 7 HI 
sity for preheating. ‘The large number of welds described and sRN RAILROAD—General ee of locomotive 
illustrated makes this unusually informative discussion.—Acetylene the photographs of locomotive cy anders re paired by the 
and Welding Journal, London, May. lene and electric arc processes.—Revue de la Soudu: 


THE OXY-ACETYLENE PROCESS IN RAILWAY SHOPS, by Fis. April. 


F. S. Tinder—A general treatment of the properties of acetylene, PRINCIPLES OF OXY-ACETYLENE FUSION Ww 
carbide and oxygen, and the development of the oxy-acetylene weld- OXYGEN, by A. S. Kinsey—Descriptions of the elect: 
ing process. The importance of training welders and furnishing liquefaction processes of manufacturing oxygen; prec 
proper supervision. Suggestions for the beginner. Necessity for observed in handling oxygen cylinders; how oxygen 
annealing. Welding procedure on Virginian Railway.— Acetylene lene are mixed in the torch to produce a welding filam: 
Journal, June. Mechanical Engineer, June. 


METALLIC DEOXIDIZERS IN WELDING WITH MONEL 
METAL, by P. D. Merica and J. G. Schoener—Describes how 
sound, strong and moderately ductile welds can be readily obtained 
by the use of coated electrodes Instructions for making and 
applying the necessary coating, and welding procedure. An im- 
portant variation from usual practice is_ that of making the 
welding rod positive instead of the work.—Railway Electrical 
Engineer, June. 

WELDED RADIO TOWERS 150 FT. HIGH BUILT AT PEKIN, 
by H. S. BEAR—Details of design, of welded towers built largely 
of steel pipe with sleeve joints, electrically welded, and diagrams 
showing how welding was applied, together with a summary of 














Universal Electrode Holder 











. Positive Gri Quick Releas 
“The Best of Everything for the Welder” en annie ae west, 
Cool Handle Good Insulat 


EQUIPMENT and SUPPLIES 


Distributors of eae nape» ll = Rede 
THE THOMAS B. MORRIS COMPANY 


2101 WESTERN AVE. CINCINNATI, OHIO 
Write for monthly price sheet 


Price $6.00 


R. D. THOMAS 


Harrison Building Philadelphia, Pa 


QUASI-ARC SYSTEM ||. s GAUGES 


We Manufacture: 
A. C. & D. C. Welding Sets AN ESSENTIAL OF THE 


Also Weldtrodes for OXY-ACETYLENE INDUSTRY 


Mild Steel 
High Carbon 


Manganes U. S. GAUGE CO. 
44 Beaver St., New York 


DETROIT BOSTON 
QUASI-ARC WELDTRODE CO., INC. cen anata! Wbid GUMNEA? ban Peancisco 
Peekskill, New York BIRMINGHAM » MONTREAL 


























L. W. 110 V. WELDER Gives Machinable Weld 
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Electrod | 
“RACO” and Welding Wires 


| | The chemical analyses of the Seven different ‘Raco” 
se Wires are published in an interesting booklet, the 
/ “PAGO” WILD STEEL WELDING WIRES only one of its kind, which will be sent on request to 





WLLL 
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Ss ee any user of welding wires—no charge. 
To — és * . . be e 
o Raco”’ Wires are sold under strict specification and 


are subject to rejecti r ' 
From  REID-AVERY COMPANY J jection for any cause 


Qist and Washington Ave.. 








PHILADELPHIA, PA Rail facilities directly into the plant and a 500,000 
Bice Label pound stock, in 3-32 in.,  in., 5-32 in., 3-16 in. and 
Colored labels in this style YY in. diameter make it generally possible to ship 
identify each different Kind orders of any size, the day they are received. 
of RACO WIRE 
Samples for testing and new current prices furnished promptly. 


Reid-Avery Company 


Z2ist St. and Washington Ave. 
PHILADELPHIA, PA. 
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Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges. Lead Burning and Carbon Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every Description. 


No. 2 Superior Welding and Carbon burning outfit consists of: 
Supesies Type ““B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft 


-_ 

















Se 8 roe 1.50 
the Underwriters. This Torch is heavily nickel- 1 Length of 5-ply Acetylene Hose, 12% ft........... . 1.50 
plated, with metal handle, equipped with 7 two- BR re i ray ree -20 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles. .50 
for Radiator Work. This Torch is a Non-Flash 3 Festrestiom Beek occ cccccivtiechsesvssaeap dciveccses 1.00 
Torch and will not flash out under any ordinary 1 AGAQUEE cc ve scccccccntecrdeds Uhewsbieewteesecs odes * 
TS... oo bile'e cc the chubeceeneednaes etn $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux 
Gases sees Tord... ..ciccccceccoenesvccevcsve 1.50 8 Brass Rods 1 Pound Brass Flux 3.00 
ee ore Ferrey ree 50 8 Aluminum Rods 1 Pound Aluminum Flux {== 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000-Ib, Gauge, registering cu. ft. and one 300-Ib. Price Of OutRt We. 8. ...sncscvccerescovedessoccess 20 
CN Mili a s.0.0's 000 caus sequen ebihvauecesesawedsas 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 im. im thickmess..........ccceseees 5.00 
Ib. Gauge and one 50-Ib, Gauge..........-++.. 18.00 Packed in carrying C@8C, OXtTB.......c.cccsescceeees 3.00 
No. 2 Superior Welding and Carbon Repair all makes of equipment, 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulators .......-eeeee0-: $69.20 Agents wanted in unoccupied territory. 
No, 1 Superior Welding and caroon Superior Oxy-Acetylene Machine Co. 
Burning Outfit, equipped with single 
gauge regulators ...............- $49.10 Hamilton, Ohio, U. S. A. 











This Mark on Weld- 
ing or Cutting 


United States 
equipment insures Welding Co. 
efficiency, long life 


and satisfaction. & | 2 leadiot. 


SEND FOR CATALOG | 
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Columbia 
Round Welding Carbons 
Welding Carbon Plates 


Welding Carbon Paste 
Welding Carbon Flour 





Our welding carbon products 
are designed especially 
for welding operations 


NATIONAL CARBON CO., Inc. 


Cleveland, Ohio San Francisco, Calif. 





THE BUCKEYE WELDING & SUPPLY CO. 


Crescent Welding Rod 
Welding—R EGO -ccutting 
Equipment 
Welding Supplies Solder-Babbitt 
1544-52 W. 6th St. CLEVELAND, 0. 


Price List on Request 
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ENGINEER 


CAST IRON ROD: 


MADE FROM PIG IRO 
(NO SCRAP USED) 
3.00 % —in Silicon pee ~ weld) 


.60%—in Phosphorus (Result: Fluidity ) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co 
133-153 So. 20th St., Irvington, N. J. 





LET’S GO as this “Welding Foreman” who severed his - 
tions with a World Wide Concern to go into business 
Own personal financing and initiative. 


AND GO by choosing material best by test, the same as this w 
Knowing success depended upon the reliability of materia 
technique, experience demanded he specify “MOREY’ 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition a 
ne Foreman,”” whose purchases for the past five y 


1916, "$270.09 1917, $403.30 1918, $558.88 1919, $48 
1920, $506.40 


= 





—— 
— 
a 


AND GO SPECIFY—“MOREY FLUX” on all orders, where 5 


liability dependability and quality are the most valuable a: 


to prosperity, as proven by a “Welding Foreman” with a 


reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorporated 











Cast 
NORTHEX Iron WELDING 
RODS 


For good welding the rods must be clean. 
Our hexagonal rods are entirely free 
from dirt and sand. 











Lowest in Price—Highest in Quality 
NORTH BUFFALO HARDWARE FOUNDRY 


745 Hertel Avenue Buffalo, N. Y. 











TYPE M6 
% H. P. MOTOR 


Trade Mark 


Welds 


With 


Thousands in Use 


CHICAGO 





GRIND Those 


STRAND 


Flexible Shaft Grinders 
N. A. Strand Co. 


THE ELECTRICAL BLDG 
625 W. Jackson Blvd. 











WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C.SORENSEN Guit%es' 


STREET 
ILLINOIS 








o1Vim | 
Uisnia 
yd - a a 1-3 


A, A ie 
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OXYGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 


WM. WHARTON JR. & CO., INC. 


NEW YORK CITY 


30 Church Street 








HYDROGEN 











Machine that can be taken to the work. We will do immo 
jobs anywhere in the world. Do you know any? Write Sor 
plan to show you Py sae obrrine s % : 
ELE Geé Le a co. 
152-158 Jeliff Ave. Phones. Wa averly 7802-7803 





Newark, N. J 




















bOSTON, 27 School Street 





In a Case 
Like This 


m 


—What Happens? 


actin you do upset the Carbic Generator—what happens? The torch 
%oes out, the water runs away, as Seneration stops, that is all. And in 
about two minutes the operator can be back at work again. 


The Carbiec portable acetylene jenerator is absolutely safe. Knock it over, 
abuse it, treat it as you will—it can’t explode. 


It weighs only 200 Ibs. fully charged so it can be upset—but, of more in- 
terest to you— it can be moved around by two men. And there is no dan- 
ger. Listed as standard by Fire Underwriters’ Laboratories. 


This is but another reason why the Carbie System—acetylene from Carbic 
cakes—is so rapidly Saining favor wherever oxy-acetylene welding, and 
cutting are used. 


The complete Carbic story is very interesting. May we tell it to you? 


The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies. 


Carbic Manufacturin?, Company 


Duluth, Minnesota 
Sales Offices: ———-— 


RhEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street 
PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas, 
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“The Welding Encyclopedia tells all about it,’’ writes 
an English welder, who had searched two continents 
fcr information on his biggest welding problem. 


THE WELD 4G 
ENCYCLOPEDIA 


1921 





The Welding Encyclopedia 


is the one book which will keep the welder fully posted. 


It describes in detail the theory and practice of every 
welding process. 

It tells how to weld every weldable metal by each of 
the welding processes. 


It gives detailed instructions for handling the impor- 
tant welding jobs, such as boiler welding, sheet meta! 
welding, etc. 

It tells how to prepare parts for welding. 

It tells how to install and care for welding equipment. 

It explains the meaning of all words and terms found 
in welding literature. 

It tells where to buy all standard makes of welding 
apparatus and supplies. 


The Last Word in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 
tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 
trade. It is a book you should have in your shop library. Have you or- 











dered your copy? 


CONTENTS 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 

2. Oxy-Acetylene Welding—Aluminum, Steel, 
Cast Iron, Copper, Brass, Bronze. (Full instruc- 
tions for welding each of these metals.) 

3. Electric Arc Welding.—Two illustrated chap- 
ters on this process. 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete trea- 
tise on this process ever published. 

6. Use and Misuse of Oxy-Acetylene Equipment. 
—Tells how to get the best results from apparatus 
and how to avoid costly accidents. 


The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 


7. Boiler Welding.—An important subject for 


the welder to study. 
8. Heat Treatment of Steels. 


9. Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern the 


installation and operation of equipment. 


326 Pages 


375 Illustrations 


10. Charts and Tables.—A fund of welding infor- 


mation at a glance. Includes color chart showing 


colors at various temperatures. 


11. Condensed Catalogs.—Up to date information 


Bound in Cloth 
Price $5.00 


about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and 
reliable guide to the man who purchases or recom- 


mends welding apparatus. 


ination and if it is not satisfactory | may return it and you will refund the 


purchase price. 
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Send the Coupon 
Today 


Order with this cou- 
pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satisfied with it, you 
may return it at our 
expense and the pur- 
chase price will be 
promptly refunded. 
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